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ABSTRACT
Comparison of Beginning Teachers' and Experienced Teachers' Readiness to Integrate
Technology as Measured by TPACK Scores
by Heather S. Fontanilla
Despite a growing awareness of the importance of technology in education,
increased investment and attention to preparing teachers to integrate technology into the
classroom, research shows that technology continues to fail to live up to its potential for
transforming education. As schools move from standards based testing to
implementation of the Common Core State Standards (CCSS), an expectation exists that
teachers will be using technology to transform their teaching practices. There is also an
expectation that schools are providing students with 21st century skills, including the use
of technology. In exploring the reasons teachers are not using technology effectively,
much of the research focuses on teacher beliefs. One of the biggest barriers identified by
the research is that teachers lack confidence in their own abilities to use technology.
Because younger teachers are more comfortable with the use of technology, there is an
assumption that new teachers will be better equipped to integrate technology. The
purpose of this study was to use the Technological Pedagogical and Content Knowledge
(TPACK) framework to compare the readiness of beginning teachers to integrate
technology with the readiness of experienced teachers. The survey, measuring their
knowledge in the different TPACK domains, was administered to teachers within six
school districts in Contra Costa County, CA. The results of the survey were then
analyzed to examine the differences between the TPACK scores of beginning teachers
and those of more experienced teachers. The study found that there was a negative
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correlation that was statistically significant between years of teaching experience with
technology knowledge, and a positive correlation that was statistically significant in the
TPACK domains of content knowledge, pedagogy knowledge, and pedagogical and
content knowledge. The data also showed that there was a significant difference in the
TPACK scores of beginning teachers and experienced teachers in the TPACK domains of
technological knowledge, content knowledge, pedagogical knowledge, and pedagogical
content knowledge. Finally, the data showed that there were significant differences in the
correlations between TPACK scores of beginning teachers and experienced in some but
not all of the TPACK domains.
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CHAPTER I: INTRODUCTION
America is currently in a period of transition in its educational system. In an
effort to better prepare students for college and career, K12 institutions are transitioning
from high stakes testing and the curriculum that supported it to the Common Core State
Standards (CCSS), which are intended to teach students to critically evaluate information
and apply that information in unique situations (Gunn & Hollingsworth, 2013; Kong et
al., 2014; Pearlman, 2009). The focus is turning from memorization of information to
using the academic content to build and develop 21st century skills in our students (Gunn
& Hollingsworth, 2013). These 21st century skills include the 4 Cs: (a) creativity, (b)
communication, (c) collaboration and (d) critical thinking. Additionally, 21st century
skills include choosing and using appropriate technology to demonstrate these skills
(Gunn & Hollingsworth, 2013; Kong et al., 2014; The Partnership for 21st Century
Skills, 2009).
In the early 1980s, the U.S. Department of Education (USDE) began to recognize
the growing importance of technology in our economy. It noted that there was a growing
need for a more technologically trained workforce. Schools were seen as the main
vehicle through which these skills could be taught (Office of Technology Assessment
[OTA],1982). Additional funding was given to schools to develop the infrastructure to
support increased use of technology in the classroom. Additionally, funding was
provided to support additional training of teachers (Byer, Fadel, Fox, Givens, & Kellogg,
2007). Despite this additional funding, research demonstrated that technology was not
transforming education as many believed it would (Culp, Honey, Mandinach, & Bailey,
2003; J. Harris & Hofer, 2009; Kopcha, 2012).
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As more schools have access to adequate technology and the Internet, it is
becoming more evident that teachers remain an important component in the successful
integration of technology into the classroom (Pelgrum, 2001; Petko, 2012). However,
several factors influence a teacher's willingness and ability to successfully integrate
technology into the classroom. These factors include a teacher's self-efficacy, or their
own belief regarding their technology competence (Celik & Yesilyurt, 2013; P. A. Ertmer
& Ottenbreit-Leftwich, 2010), a teacher's own belief about technology and how it fits into
their beliefs about education (Donnelly, McGarr, & O’Reilly, 2011; P. A. Ertmer &
Ottenbreit-Leftwich, 2010; Kim, Kim, Lee, Spector, & DeMeester, 2013; Kopcha, 2012;
Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010; J. Tondeur, Hermans, van
Braak, & Valcke, 2008) and having adequate training or support to use the technology
within their classrooms (P. A. Ertmer & Ottenbreit-Leftwich, 2010; C. R. Graham, 2011).
Training in the use of technology has become an important component of both
pre-service and in-service training for teachers. However, often times that training
focuses on the technology itself rather than the integration of technology into a teacher's
subject matter (Ottenbreit-Leftwich et al., 2012, 2010). Instead, for technology to be
successfully integrated, research indicates that a teacher must have technology
knowledge, content knowledge and pedagogical knowledge, or TPACK (J. Harris,
Mishra, & Koehler, 2009; Mishra & Koehler, 2006). Additionally, all of these concepts
must be integrated, meaning that the teacher is able to connect all of this knowledge when
planning lessons (Mishra & Koehler, 2006; J. Tondeur, Hermans, et al., 2008).
Because the use of technology in schools is not living up to its potential, (Culp, et
al., 2003), there is an assumption that newer, younger teachers, who have more
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experience with using technology, will help breach this technological gap (Sánchez,
Marcos, González, & GuanLin, 2012). However, some researchers believe this is a false
assumption because while newer teachers are more comfortable using technology for
their personal use or for administrative tasks, they may lack the content and pedagogical
knowledge to successfully integrate technology into their teaching (Morris, 2010). Thus,
these newer teachers may lack TPACK because they are unable to understand how to
effectively integrate technology into the content they are teaching (C. R. Graham,
Burgoyne et al., 2009; Mishra & Koehler, 2006).
Currently, the fastest growing category of new teachers is the millennial
generation, also called the "net generation" because they were born into a technologically
rich society (Becker, Fleming, & Keijsers, 2012). Because this generation has been
raised with technology, there is an assumption that they are more competent in their use
of technology (Koutropoulos, 2011; So, Choi, Lim, & Xiong, 2012). However, research
demonstrates that their use of technology is relatively passive and does not necessarily
demonstrate that these new teachers will be successful in the integration of technology
into the classroom (Abbitt, 2011; Koutropoulos, 2011; So et al., 2012).
The increasing emphasis on providing students with 21st century skills increases
the pressure on schools to more successfully integrate technology into the classroom.
Some school administrators may have the assumption that their newer teachers will help
to fill the gap when it comes to technology integration because these newer teachers may
have more experience in using technology. However, this assumption may be erroneous.
Understanding the TPACK of newer teachers as compared to more experienced teachers
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provides schools with a better indication of their teacher's ability to successfully integrate
technology so that school administrators can respond accordingly.
Background
For the last 30 years, education policies have supported the integration of
technology in the classroom. A 1982 USDE report on technology in education predicted
that there would be a need for a more literate and trained workforce. This report also
concluded that technology would be the main vehicle for responding to the changing
educational and training needs of our society (OTA, 1982).
For the next 20 years, there was a significant increase in government support of
technology in the classroom. A 2003 report prepared by Culp, Honey, Mandinach and
Bailey examined 20 years of government support of technology in education and
determined that despite this support, technology was not transforming education.
Initially, government investment focused on improving access to technology and the
infrastructure necessary to support the technology and as education technology became
more readily available, government support turned to increasing teacher training in the
use of technology (Culp et al., 2003). Culp et al.'s report notes that it was clear early on
that technology could change how teachers teach, how schools are organized and how
students learn. However, based on their review of the policy documents, the authors
conclude that there is a "widening gap between the promise and potential of technology
and the ways in which technology actually gains traction in school settings" (Culp et al.,
2003, p. 21).
As we entered the 21st century, researchers began to examine the types of skills
needed for students to be successful in our rapidly changing society. In 2007, Byer,
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Fadel, Fox, Givens, and Kellogg, on behalf of the State Educational Technology
Directors Association (SETDA), the International Society for Technology in Education
(ISTE), and the Partnership for 21st Century Skills, authored a report examining the role
of technology in preparing students for the 21st century. In this report, the authors state
that education, according to the U.S. Department of Commerce, is the "least
technologically intensive industry in a ranking of technology use by 55 U.S. industry
sectors", despite an awareness of the importance of technology in our nation’s prosperity
(Byer et al., 2007, p. 2).
Byer et al. (2007) argue that a 21st century education system requires “broad and
intensive use of technology” (p. 3). To prepare students to compete globally in the 21st
century, effective use of technology is required. Byer et al., also identify the 21st
Century Skills that students need to learn. Among these 21st Century Skills are building
“conceptual understanding of core content, applying knowledge and skills to
interdisciplinary challenges, creating and transforming knowledge for meaningful
purposes and collaborating with others” (Byer et al., p. 9). Education is seen as the tool
to prepare students and develop these skills (Byer et al., 2007).
Changes in our economy are requiring different skills from students. Employers
want employees who demonstrate complex thinking skills and high-level communication
skills (Saavedra & Opfer, 2012). Because the traditional methods of teaching are not
sufficient to help our students meet the changing demands, there has been a push to
change the ways students are taught. They need to be taught how to apply their
knowledge, think critically about a subject and to critically evaluate information (Gunn &
Hollingsworth, 2013).
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The Partnership for 21st Century Skills (2009) developed a framework for
teaching 21st century skills. Under this model, the core subjects support the development
of 21st century skills, including life and career skills, learning and innovation skills, and
the development of the 4Cs: critical thinking, communication, collaboration and
creativity. A key element of 21st century learning is to use 21st century tools, which
includes the incorporation of information and communication technologies into education
(Salpeter, 2003).
Reflecting the importance of technology in education, in 2010, President Barack
Obama developed the National Education Technology Plan (NETP) to support his goal of
the United States leading the world in education by 2020. According to the NETP
(2010), technology is part of our daily lives and educators need to leverage technology to
create more engaging and powerful learning experiences. Some of the reasons
supporting the need to increase the integration of technology into education include the
fact that our economy has become more global due to technology and the growth of the
Internet. Additionally, students have more access to technology and use that technology
to create their own learning experiences, but are not being given that same control in the
classroom (U. S. Department of Education [USDE], Office of Educational Technology,
2010). The model of education envisioned by the NETP is one where technology and the
student are at the center, with technology being the main tool through which the student
gathers and processes information as well as collaborates with teachers and peers (USDE,
Office of Educational Technology, 2010).
Despite an awareness of the importance of technology in education as well as
extensive investment in the hardware, infrastructure and training, it does not appear much
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has changed in teachers’ use of technology. Teachers continue to use technology for
communication and low-level tasks such as word processing and research (An &
Reigeluth, 2012). The gap between the potential transformative effect of technology and
its actual use continues (J. Harris & Hofer, 2009). While teachers are more comfortable
with technology, they are not prepared to integrate it into their curriculum (Funkhouser &
Mouza, 2013). Technology is used to support current teaching practices rather than to
innovate (Ottenbreit-Leftwich et al., 2010). Recent research on the failure to integrate
technology has focused on the interrelated topics of teacher training and teacher attitudes
about technology (P. A. Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur & Sendurur, 2012;
Ottenbreit-Leftwich et al., 2010; J. Tondeur van Braak et al., 2012).
Research has identified two types of barriers to the integration of technology.
First order barriers are external and include infrastructure and training (Ritzhaupt,
Hohlfeld, Barron, & Kemker, 2008) and second order barriers are internal (Ritzhaupt et
al., 2008). Second order barriers involve a teacher's self-efficacy in the use of
technology, a teacher's relevant knowledge about technology and a teacher's beliefs about
the use of technology in the classroom (P. A. Ertmer & Ottenbreit-Leftwich, 2010). Selfefficacy can be a significant barrier as it influences a teacher's confidence in the use of
technology (Celik & Yesilyurt, 2013). The higher the level of self-efficacy the more
confident a teacher may be in their ability to use technology (Celik & Yesilyurt, 2013).
More significant to teachers integrating technology in the classroom are a teacher's
beliefs about teaching and how technology fits into those beliefs (Donnelly et al., 2011;
Kopcha, 2012; Petko, 2012; J. Tondeur, Hermans, et al., 2008). Teachers are more likely

7

to accept changes to their teaching practices if those changes are in alignment with their
beliefs about teaching (J. Tondeur, Hermans et al., 2008).
Another factor that influences teacher beliefs is the training the teacher received
in technology. In both pre-service and in-service training, the focus is often on the
hardware rather than the use of the technology in the classroom (J. Harris & Hofer, 2009;
Mishra & Koehler, 2006). For teachers to develop a belief that the technology is positive,
they need to be exposed to the use of technology within the context of their content
matter as well as their pedagogical beliefs (J. Harris & Hofer, 2009; Mishra & Koehler,
2006). This training is necessary under the TPACK Framework, a framework that
provides a model for technology integration into curriculum (Mishra & Koehler, 2006).
This framework reflects the idea that technology cannot be considered separate from the
content and pedagogy. Instead, the decision about what technology to use and how that
technology should be used is based on the content and the pedagogy needed to effectively
teach that content (C. R. Graham, Burgoyne et al., 2009; J. Harris & Hofer, 2009; Mishra
& Koehler, 2006; J. Tondeur, van Braak et al., 2012; Voogt, Fisser, Pareja Roblin, J.
Tondeur & van Braak, 2013).
There is a presumption that newer teachers will help to bridge the gap in the
integration of technology in schools (Funkhouser & Mouza, 2013). The millennial
generation, or digital natives, have grown up with computers and the Internet
(Funkhouser & Mouza, 2013; Pitt-Catsouphes & Smyer, 2007; So, Choi, Lim, & Xiong,
2012). Technology has helped to develop their values and beliefs (U.S. Chamber of
Commerce, 2011). However, despite being raised with technology, it does not mean that
the millennial generation is any more prepared to integrate technology into the classroom
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(So et al., 2010). Additionally, although the millennial generation has had more exposure
to technology than other generations, it does not mean that they are sophisticated in their
use of technology (Koutropoulos, 2011). Their use of technology has typically been very
passive and they may not have the ability to assess the information on the Internet
(Koutropoulos, 2011; Reeves & Oh, 2008).
Problem Statement
The importance of technology has been growing over the last 30 years. The
growing use of technology in other areas of the economy has increased the demand for
effective integration of technology in education (U. S. Chamber of Commerce, 2011).
Additionally, there is a belief that technology can be transformative for education
(Colorado & Eberle, 2010; Culp et al., 2003; Dufour & Eaker, 1998; Horn & Evans,
2013; Pan & Franklin, 2011). However, Culp et al. (2003), conclude the gap between the
potential of technology and the actual use of technology is growing, meaning that
teachers are not using technology to transform their teaching practices.
Additionally, the emphasis of education is changing as schools begin to focus on
teaching students 21st century skills (Saavedra & Opfer, 2012). These skills include
creativity, critical thinking, communication and collaboration, which are all part of the
newly adopted CCSS. The knowledge of and effective use of technology is also a key
component in the development of 21st century skills (Byer et al., 2007).
Despite the consensus that successful integration of technology is essential for the
continued strength of our economy, our schools are still not meeting the increasing
technological demands of the 21st century. In examining teacher use of technology,
research has found that teachers tend to use technology for low-level tasks such as
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communication and managing student data (Ottenbreit-Leftwich et al., 2010). One type
of barrier identified by the research is the lack of adequate pre-service and in-service
training in the integration of technology (An & Reigeluth, 2012; J. Harris, Mishra et al.,
2009; Ottenbreit-Leftwich et al., 2010; Ritzhaupt et al., 2008; J. Tondeur, van Braak et
al., 2012).
Research also identified teacher beliefs about technology as another important
consideration when examining integration of technology (Kopcha, 2012). Much of the
recent research regarding teacher beliefs has focused on the integration of teacher beliefs
about technology, pedagogy, and content, or TPACK (P. A. Ertmer, Ottenbreit-Leftwich,
Sadik et al., 2012; J. Harris, Mishra et al., 2009; Mishra & Koehler, 2006). The TPACK
framework provides a model for measuring how well a teacher is prepared to integrate
technology into their curriculum (J. Harris, Mishra et al., 2009; Mishra & Koehler, 2006).
The TPACK framework focuses on the integration of a teacher's technological, content
and pedagogical knowledge (Koehler, Mishra, Akcaoglu, & Rosenberg, 2013; Mishra &
Koehler, 2006; Schmidt et al., 2009). It is based on the principle that a successful teacher
considers technology within the context of the content being taught and the pedagogy
needed to successfully teach that content (Mishra & Koehler, 2006; Schmidt et al., 2009).
A teacher who considers the technology without the context of the content and the
pedagogy will likely not be successful in the integration of technology (Mishra &
Koehler, 2006).
As younger teachers enter the teaching workforce, some believe these younger
teachers will be more successful at integrating technology into their curriculum and help
move schools closer to effectively integrating technology (Funkhouser & Mouza, 2013;
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So et al., 2012). One reason for this presumption is that a growing number of these
newer teachers are part of the so-called “millennial” generation (So et al., 2012). An
increasing number of millennial teachers are joining the teaching workforce (Headden,
2014). In a 2011 survey of teachers, more than one in five teachers were under the age of
30 (Funkhouser & Mouza, 2011) and part of the millennial generation born from 19811999 (Hannay & Fretwell, 2011; Ingersoll, 2009). Millennials are presumed to have
significant technological knowledge because they are the first generation to be raised
with technology (Funkhouser & Mouza, 2013; Pitt-Catsouphes & Smyer, 2007).
Funkhouser and Mouza (2013) assert there may be a connection between the millennial
generation comfort with the use of technology and their ability to be equipped to
effectively integrate technology into the classroom. However, more research is needed to
better understand the degree to which these beginning teachers are equipped to integrate
technology. More importantly, there is little research in the TPACK of more experienced
teachers. The research that has been done has not fully explored all seven knowledge
domains as identified by Mishra and Koehler (2006). Understanding the TPACK of
newer teachers as it compares to the TPACK of more experienced teachers will provide a
better understanding of whether newer teachers will help schools begin to use technology
in a more effective way. Additionally, understanding how the TPACK of beginning
teachers compares to the TPACK of experienced teachers will help schools understand
the role-experienced teachers can play in ensuring more integration of technology into the
classroom.
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Purpose Statement
The purpose of this quantitative correlational study is to determine if a
relationship exists between the TPACK scores of teachers and their experience level.
Additionally, this study will determine if significant differences between the TPACK
scores of beginning teachers and experienced teachers who have three or more years of
experience exist.
Research Questions
This quantitative study seeks to answer the following research questions:
1. Is there a correlation between the years of teaching experience and the
TPACK scores of teachers?
a. When looking at the individual TPACK domains, are there correlations for
one group, beginning teachers or experienced teachers that do not exist for
the other group?
2. Is there a significant difference between the TPACK scores of beginning
teachers and the TPACK scores of experienced teachers who have been
teaching three or more years?
Significance of the Study
Over the last 30 to 40 years, there has been significant investment in educational
technology because there is a belief that technology can help transform schools (Culp et
al., 2003). Despite this investment, educational technology has not lived up to its
potential (Culp et al., 2003). Recent research on what is impeding the transformational
impact of technology has focused on teachers and their integration of technology in the
classroom (Aldunate & Nussbaum, 2013; An & Reigeluth, 2011; P. A. Ertmer,
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Ottenbreit-Leftwich, Sadik et al., 2012; P. A. Ertmer, 1999). This study will add to the
existing literature about the integration of technology into the classroom by providing a
better understanding of beginner teachers' ability to integrate technology into the
curriculum. Further, the results of this study will build on the research of Mishra and
Koehler (2006) regarding the knowledge needed to effectively integrate technology into
curriculum according to the TPACK framework and provide evidence about whether
newer teachers are better prepared to integrate technology into the curriculum and help
close the technology gap that exists. School districts and administrators may find this
research important as they begin to move their schools toward implementation of the
CCSS, as more teacher training will be needed to respond to the increased demand for
student use of technology. School districts and administrators may use this research to
shape teacher training, as they will have a better understanding of the preparation level of
teachers for integrating technology into the curriculum, leading to better and more
focused professional development.
Definitions
21st Century Skills. A framework of skills needed to prepare students for the 21st
century. These skills include creativity, critical thinking and collaboration. The core
curriculum is the underlying support for the development for these skills. Included
within this framework is the ability to use 21st century tools, information and
communication technology (ICT) (Saavedra & Opfer, 2012; The Partnership for 21st
Century Skills, 2009; USDE, Office of Educaitonal Techlology, 2010).
Beginning Teacher. A beginning teacher is defined as a teacher with zero to three
years and an experienced teacher is one who has more than three years’ experience. The
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definition of a beginning teacher is supported by a report evaluating California's
Beginning Teacher Support & Assessment (BTSA) program. In that report, the
researchers defined a "beginning teacher" as one who has taught three years or less
(Koppich et al., 2013). This definition is also supported by a study on "novice teachers"
conducted in Australia. In that study, the researchers defined "novice" teachers as
teachers with one to three years of experience (Fantilli & McDougall, 2009).
Common Core State Standards. A set of common goals and expectations about
what knowledge and skills are needed to make students ready for college and career that
have been adopted by 43 states, the District of Columbia, and four territories (Rust, 2012;
www.corestandards.org, n.d.).
Digital Divide. A gap between those with access to technology and those without
access (Meneses & Mominó, 2010). The divide includes the development of skills
needed to select and process of information (Dijk & Hacker, 2003).
Digital Native. The millennial generation because they are the first generation to
grow up with computers and the Internet. They are confident with their use of
technology and they use the Internet as their primary source for information (Funkhouser
& Mouza, 2013; Helsper & Eynon, 2010; Pitt-Catsouphes & Smyer, 2007).
Experienced Teacher. This study also used the BTSA program as a guide in
determining the number of years needed to be considered an experienced teacher. Within
the BTSA program, teachers are paired with support providers who mentor beginning
teachers (Koppich et al., 2013). While the BTSA program does not provide specific
guidelines on how many years are needed to be a BTSA mentor, reviewing job
descriptions from several California (CA) school districts for support providers support
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the definition of an experienced teacher as one who has taught more than three years.
Thus, for purposes of this study, "experienced teachers" are teachers with more than three
years teaching experience.
First Order Barriers. External barriers to the integration of technology into
education that include access to technology, infrastructure to support the use of
technology and professional development or training (Ritzhaupt et al., 2008).
In-Service Training. Professional development provided to teachers who are
already credentialed (An & Reigeluth, 2012).
Millennial Generation. Those born from 1981-1999. Also known as "GenY" and
"Net Generation" (Hannay & Fretwell, 2011; Ingersoll, 2009).
Pre-Service Training. Teacher training courses provided to individuals who are
not yet teachers (J. Tondeur, van Braak et al., 2012).
Second-Order Barriers: Internal barriers to the integration of technology into
education that are based primarily on teacher beliefs and attitudes. These barriers depend
on the teacher and are influenced by a teacher's self-efficacy, teaching beliefs, and
relevant knowledge (Donnelly et al., 2011; P. A. Ertmer & Ottenbreit-Leftwich, 2010).
Self-Efficacy. Self-efficacy is an awareness of how one should perform according
to a situation and a comparison of how one's self is performing with how they believe
they should be performing. When examining technology self-efficacy, it is one's
perception of how competent they are in the use of technology (Celik & Yesilyurt, 2013;
Kreijns, Van Acker, Vermeulen, & van Buuren, 2013).
TPACK. A framework that provides an understanding as to what teachers need to
successfully integrate technology into the classroom. The framework emphasizes the
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integration of technology knowledge with content and pedagogy knowledge. The
framework reflects an understanding that technology knowledge is not enough (C. R.
Graham, Burgoyne et al., 2009; J. Harris & Hofer, 2009; Mishra & Koehler, 2006).
Delimitations
This study will examine the TPACK of beginner teachers compared to those of
more experienced teachers. Delimitations of this study were chosen to narrow the focus
of the study. The chosen delimitations of the study will include:
1. This study is delimited to examining the TPACK of beginner teachers
compared to more experienced teachers and does not examine other factors
that may or may not impact a teacher’s ability to integrate technology.
2. This study is delimited to credentialed K12 educators in public education. It
is not including home school educators, higher education educators or other
nontraditional educators.
Organization of the Study
This dissertation is divided into five chapters. Chapter I includes an introduction
of the problem, a background, statement of the problem, the purpose and significance of
the study, the research questions for the study, the definitions of the key terms important
to the study and the delimitations of the study.
Chapter II is a literature review that focuses on the current trends leading to an
increased demand for technology integration, including the current importance of 21st
century skills and implementation of the CCSS. Additionally, the literature review
focuses on the factors that influence technology integration, with attention paid to the
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impact of teacher competencies. The literature reviewed also examines the different
training provided to teachers, with an emphasis on TPACK training.
Chapter III is the methodology for the study and reviews the problem statement,
the purpose of the study, the research questions, the data collection and the analysis of the
data.
Chapter IV discusses the data analysis and findings of the study based on the
research questions of the study.
Chapter V includes the discussion of the study, the conclusions of the study and
suggestions for further research.
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CHAPTER II: REVIEW OF THE LITERATURE
Chapter II will review the history of technology in education as well as a review
of its current state. This section will also examine the current changes in education,
including the trend toward teaching 21st century skills and the implementation of the
CCSS. Additionally, this section will review the literature discussing issues impacting
the integration of technology into education. This section includes an examination of
first order barriers and second order barriers to the integration of technology, including
teacher beliefs and those influences on teacher beliefs, such as teacher age and experience
with technology. This section also reviews the technology training pre-service teachers
receive as well as professional development provided to in-service teachers. Finally, this
section reviews the efforts used to assess teacher readiness to integrate technology by
examining the TPACK framework.
Technology in Education
As technology has become an integral part of our society, the importance of
technology in education has grown. Society looks to schools to prepare the future
workforce and today that includes technological literacy that was not expected of students
30 or 40 years ago (Culp et al., 2003; OTA, 1982). Schools are placing more importance
on developing 21st century skills and technology is one of the essential tools needed to
develop these skills. However, despite this understanding of the importance of
technology in education, many educators are not integrating technology into their
curriculum effectively. Thus, technology has not yet lived up to its potential of
transforming education (Culp et al., 2003; OTA, 1982).
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History of Technology in Education
For over 30 years researchers have been examining the potential transformative
impact technology can have on education. In 1982, the Office of Technology
Assessment (OTA), at the request of the USDE, prepared a report on informational
technology and its impact on American education. In that report, the OTA states that the
growing use of technology is creating new demands for education and training. It further
states that there are significant economic and social costs if those demands are not met
(OTA, 1982). The OTA predicts that technology should be the main vehicle for
responding to the changing educational and training needs of our society (OTA, 1982).
In that same report, the OTA examines the history of the federal government in
public education, stating that “[by] 1965, a federal role in education had been generally
accepted” (OTA, 1982, p. 158). The federal investment in education started in 1958 with
passage of the National Defense Education Act (NDEA), which passed in response to the
Soviet Union's launching of Sputnik. There was fear the United States was being left
behind in the education of its students (OTA, 1982). As federal aid to education
increased, the role of the federal government in education evolved.
The OTA found that, based on education legislation passed during the 1960s and
1970s, the federal government began to play several roles in education. One role is to
promote equal opportunities (OTA, 1982). Another is to support innovation and
stimulate educational reform (OTA, 1982). A third role is to provide the education
necessary to prepare students for employment (OTA, 1982). All of this is accomplished
by providing funding that targets these specific needs (OTA, 1982).
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In its report, the OTA also predicts that the economy is changing and that there is
“a growing need for a highly literate and technically trained work force” (OTA, 1982, p.
184). The report concludes that to meet this growing need the federal government should
encourage and support greater use of technology within its schools so that students are
prepared for the changing economic demands (OTA, 1982).
In 2003 Culp, Honey, Mandinach and Bailey examined the 20 years of education
technology policy that followed the OTA report. In this review, researchers found that,
beginning in 1983, it was recommended that computer science be included as a high
school requirement, a recommendation that reflected the growing importance of
technology in our society (Culp et al., 2003). Since that time, the report states that our
society experienced dramatic changes making technology skills essential to future
employment opportunities for America's students (Culp et al., 2003). The educational
policies during the 20-year time period studied reflect the importance of technology
innovation in maintaining the global economic and political dominance of America (Culp
et al., 2003). Citing a 2002 report by the National Academy of Engineering, the report
states that "increasing the technological literacy of the public would improve decision
making, increase citizen participation, support a modern workforce, enhance social wellbeing and narrow the digital divide" (Culp et al., 2003, pp. 23-24).
According to Culp et al., (2003) initially the focus was on providing access to the
technology. However, beginning in 1997, the policies began to change based on research
demonstrating that access by itself was not enough (Culp et al., 2003). Based on their
review of the policies implemented over the 20-year period, Culp et al. identifies seven
key recommendations. Among these recommendations are to improve access,
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connectivity, and requisite infrastructure. Another recommendation is to provide more
high-quality professional development for teachers in the use of technology. It is
understood, as reflected in the policies, that more is needed to ensure effective use of the
technology (Celik & Yesilyurt, 2013; Culp et al., 2003).
Early research into the impact of technology demonstrated that technology could
be transformative in education (Culp et al., 2003). One study found that technology had
the potential to support learning strategies such as organization, critical thinking, peer
learning and self-regulation that were conducive to increased learning (Colorado &
Eberle, 2010). Another study concluded that districts must embrace technology as a way
to transform learning (Horn & Evans, 2013) and that it would not only help students
cultivate necessary academic skills, but it would also give students the skills to survive in
the 21st century (Pan & Franklin, 2011). Technology could change how teachers teach,
how schools are organized and how students learn (Dufour & Eaker, 1998). However,
based on their review of the policy documents, Culp et al. (2003), conclude that there is a
“widening gap between the promise and potential of technology and the ways in which
technology actually gains traction in school settings” (p. 21). The researchers found that
while the research was showing that technology should be used to support inquiry and
collaboration, teachers were not using it in this way. Finally, the report states that the use
of technology needs to evolve as the technology changes (Culp et al., 2003).
Every year from 1994-2005, the OTA requested that The National Center for
Education Statistics conduct a survey of schools. This survey was intended to assess
access to computer technology within schools (Gray, Thomas, & Lewis, 2010). In 2008,
this survey was revised to include a broader range of topics, including gathering data on
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how technology was being used in classrooms as well as the level of district and school
support for technology efforts (Gray et al., 2010). The results of this survey provided
further evidence that that despite increased access to technology the use of that
technology by teachers and students varies greatly (Gray et al., 2010).
Among the key findings of the resulting report are that 97% of teachers reported
that they had at least one computer within their classroom and 93% reported that they had
Internet access within their classroom (Gray et al., 2010). The average ratio of computers
to students was 5.3 to 1 (Gray et al., 2010). Forty percent of teachers reported they or
their students used the computers in the classroom often, while another 29% reported that
the computers were used sometimes (Gray et al., 2010). Other technology assessed in the
survey included LCD projectors, interactive whiteboards, and digital cameras (Gray et
al., 2010).
Despite widespread access to technology, the actual use of the technology varied.
Ninety-six percent of teachers reported using word processing software in their
classrooms (Gray et al., 2010), while only 63% reported using presentation software
(Gray et al., 2010). This same variance existed with the other technology. For example,
72% of teachers use LCD projectors sometimes or often and only 49% use the digital
cameras (Gray et al., 2010). Thus, while teachers had some technology available there
were perhaps other barriers that prevented consistent use of that technology.
Recent Trends in Education
The belief about the importance of technology in education has only increased as
society's use and dependence on technology has increased. In 2010, President Barack
Obama outlined his goal of making the United States a leader in education. By 2020,
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President Obama envisions the United States leading the world in the proportion of
students graduating from college (as cited in USDE, Office of Educational Technology,
2010). To support that vision, the USDE and its Office of Educational Technology,
prepared Transforming American Education: Learning Powered by Technology, a NETP.
In the NETP, the US Department of Technology and the OTA outlines several goals and
a common theme throughout each goal is the role technology will play in the
transformation of America's educational system (USDE, Office of Educational
Technology, 2010).
According to the NETP, technology is part of our daily lives and work. America's
educational system needs to leverage technology to create engaging and powerful
learning experiences. Additionally, technology can provide assessments that measure
student achievement in more authentic and meaningful ways (National Education
Technology Plan, 2010). The NETP identifies several change drivers requiring this
transformational change to America's education. The evolution of technology and
growth of the Internet has led to a more global economy, transforming our daily lives
(USDE, Ofice of Educational Technology, 2010). Additionally, students are using their
electronic devices to create their own learning experiences outside of school. These
experiences are radically different from the learning experiences inside the classroom
(USDE, Office of Educational Technology, 2010). Students have access to information
and resources 24 hours a day and technology allows them to communicate with people all
over the world. Finally, technology in and of itself is a change driver (USDE, Office of
Educational Technology, 2010). The report states that technology can transform
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education but America needs to commit to the change it will bring to our education
system (USDE, Office of Educational Technology, 2010).
The NETP outlines several goals to support the transformation of American
education. It also identifies steps that can be taken to move toward achieving the goals.
The first goal is to provide all learners with engaging and empowering learning
experiences. This will prepare all learners to be active, creative, and knowledgeable in a
global society. To achieve this goal, the NETP report recommends that states and
districts develop and implement curriculum that uses technology, reflecting 21st century
skills (USDE, Office of Educational Technology, 2010). Another goal identified is to use
technology for assessment. To achieve this goal the NETP recommends building
capacity of educators to use technology to improve assessment materials (USDE, Office
of Educationl Technology, 2010).
A third goal is to support educators in their use of technology that connects them
to data and resources that will make them more effective. To achieve this goal, the NETP
recommends expanding opportunities for educators to have access to technological
resources. Additionally, the NETP recommends that all learners be given access to
online resources when they are needed (USDE, Office of Educational Technology, 2010).
Finally, the NETP recommends pre-service and in-service educators be provided with
professional learning experiences using technology. Providing this type of professional
learning experiences to pre-service and in-service training will increase teachers' digital
literacy (USDE, Office of Educational Technology, 2010). A fourth goal is to provide
the necessary infrastructure to support access to online learning. To achieve this goal, the
NETP recommends states and districts ensure wireless connectivity and broadband
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access. Additionally, every student and educator should have one Internet access device
for use in and out of school. Finally, a last goal identified by NETP is to redesign the
processes and structures to take advantage of technology (USDE, Office of Educational
Technology, 2010).
The NETP provides a model of learning that is powered by technology (USDE,
Office of Educational Technology, 2010). As can be seen in Figure 1, NETPs Model of
Learning, Powered by Technology, the student and technology are at the center of the
model. The model envisions technology as the main tool through which the student
gathers and manages data and resources as well as collaborates with peers, educators and
mentors (USDE, Office of Educational Technology, 2010). To support this new model of
teaching, there is increased pressure on teachers to be competent with technology and
able to effectively integrate it into their curriculum (Johnson, Adams Becker, Estrada, &
Freeman, 2014). Teachers need to be prepared to use technology to deliver content, to
collaborate with peers and students, and to use digital strategies when working with
students (Johnson et al., 2014).
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.
Figure 1. NETPs Model of Learning, Powered by Education. This figure demonstrates
the importance of technology in education. Adapted from “Transforming American
Education Learning Powered by Education: National Education Technology Plan 2010,”
by U.S. Department of Education, Office of Educational Technology (Website).
Copyright 2010 by the U.S. Department of Education.
In 2012 SETDA issued a report identifying national educational technology
trends. In identifying these trends it examines data from three different programs where
schools received funds to integrate technology into their schools. These programs
included ones funded through the Enhancing Education Through Technology (EETT)
program and programs funded through the American Recovery and Reinvestment Act of
2009 (Duffey & Fox, 2012). Based on its review of these programs, SETDA identified
four focus areas for transforming education.
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One area is to ensure that there is sufficient infrastructure to support broadband
connectivity (Duffey & Fox, 2012). Another area is to provide access to professional
development resources that provide educators with the skills to teach in the 21st century,
including collaborative learning environments and learning repositories (Duffey & Fox,
2012). A third area is to develop innovative learning models. This includes using digital
resources that allow students to learn outside of the traditional classroom and school
structures (Duffey & Fox, 2012). Additionally, there are opportunities for innovative
learning through project-based learning, collaborative learning, online courses and
blended learning models (Duffey & Fox, 2012). A final area of focus is college and
career preparation. Schools not only need to provide students with opportuities to
explore careers, but they also should use the hardware and software associated with
careers and businesses (Duffey & Fox, 2012).
In 2014, the New Media Consortium (NMC) isued a report examining emerging
technology trends and how those trends are expected to impact education. The report
identifies what it calls fast moving trends, mid-range trends and long-range trends. NMC
states in the report that "[i]t is widely agreed that expectations for teachers are evolving
rapidly, especially as student-centered learning and flipped classroom models are
increasingly emphasized by departments of education and school administrations" (p. 4).
In examining the changing role of the teacher, NMC argues that the teacher is no
longer the source of the information and that teachers need to help develop the skills that
help develop life long learners. There is pressure on teachers to use technology tools as
well as to integrate them into their teaching to provide students with authentic real world
experiences (Johnson et al., 2014). In addition to the changing role of the teacher, other
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emerging trends include a shift to deeper learning as evidenced by the adoption of the
CCSS, increased access to content through the growth of open educational resources, the
increased use of hybrid learning designs, and moving away from the traditional
classroom structure to one that is driven by innovation and technology (Johnson et al.,
2014).
Digital Divide
Beginning in the mid-1990s, researchers began to identify what was called the
"digital divide". According to Meneses and Momino (2010), this divide was first defined
as the widening gap between those with access to technology and those without access.
However, it was soon discovered that it was not enough to provide technology to schools
to close this gap (Dijk & Hacker, 2003; Lewin, Mavers, & Somekh, 2003; Meneses &
Mominó, 2010; Valadez & Duran, 2007; Warschauer, 2003). As Warschauer (2003)
stated, "[t]echnology has been thrust on top of a dysfunctional system, rather than used to
help transform that system" (p. 299).
Warschauer (2003), in his study of Egyptian schools and the impact of
government provision of technology found that a problem integrating technology into
schools was that teachers had little knowledge of the pedagogy of instructional
technology or of basic computer operations. Warschauer quoted an Egyptian lecturer
who stated that "we have the hardware, we have the software, but we lack the
humanware" (p. 300). Warschauer also identified other resources needed to support the
use of technology in schools. These resources include physical resources, digital
resources, human resources and social resources (Warschauer, 2003).
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Other researchers confirmed Warschauer's findings. Lewin et al. (2003) found
that technology in English schools was not having the intended transformative effect and
one reason was that teachers were merely using the technology to do the same type of
work more efficiently (Lewin et al., 2003). The curriculum was staying the same and
therefore the potential benefits of the technology were not being maximized (Lewin et al.,
2003). Dijk and Hacker (2003) found that, in addition to access to technology, students
need the skills to use the technology in such a way as to develop social capital. They
need to develop the skills to select and process information in such a way that it will
improve their position in society (Dijk & Hacker, 2003). Dijk and Hacker reason that
these skills are important in the work place and thus they need to be taught in schools.
In 2007, Valadez and Duran examined the impact of government efforts, such as
the Digital High School Grants, to close the computer gap in schools. The researchers
found that these types of grants were successful at increasing access to computers, but the
grants did not lead to equity within the schools (Valadez & Duran, 2007). Valadez and
Duran found that the experiences with technology differed between high and low
resource schools. High resource schools tended to have teachers who were more likely to
have more opportunities to use the technologies in ways where they were able to develop
skills, particularly through their use of social networks to collaborate (Valadez & Duran,
2007). The researchers found that to overcome the "digital divide" schools needed to
address the knowledge and skills of the teachers at low and high resource schools
(Valadez & Duran, 2007).
A 2008 survey conducted by the OTA confirmed the difference in the way high
and low poverty schools use technology (Gray et al., 2010). According to the survey
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results, 66% of low poverty schools report using technology sometimes or often to write
compared to 56% of high poverty schools (Gray et al., 2010). Additionally, 47% low
poverty schools reported that they used presentation software, compared to 36% in high
poverty schools (Gray et al., 2010). The only area where high poverty schools used more
technology than low poverty schools was in the use of technology to learn or practice
basic skills. Sixty-one percent of low poverty schools reported using technology for that
purpose compared to 83% of high poverty schools (Gray et al., 2010). Finally, the
division between high and low poverty schools was even more dramatic when examining
use of technology to communicate with students and parents, with 92% of low poverty
schools using email to send information to parents, but only 48% of high poverty schools
using email to send information to parents (Gray et al., 2010).
Thomas (2008) found that while the "digital divide" may be closing at schools, it
is affected by the use of technology at home. He found that a significant gap still exists
between home computer access and use between high and low socioeconomic groups
(Thomas, 2008). Lebens, Graff, and Mayer (2009) found that even low socioeconomic
students who were given a technologically rich curriculum were more cautious with
technology, despite recognizing the importance of technological knowledge. This
caution may result from fewer opportunities to interact with technology within their
households, primarily due to lack of access (Lebens et al., 2009). This lack of access at
home may result in a lack of self-confidence in using computers (Lebens et al., 2009).
Liens, et al. (2009) conclude that this lack of self-confidence may have future
implications for low-income students that may influence their later educational and
professional endeavors.
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Given this gap in home use and because technology skills are needed for the
growing number of jobs, it has become even more important for schools to assume the
responsibility of providing those skills to students (Thomas, 2008). However, research
demonstrates that teachers need to be trained in the use of such technology to enrich the
curriculum (Ching, 2005; Hawkins, 2005; Lebens et al., 2009; Meneses & Mominó,
2010; Thomas, 2008; Valadez & Duran, 2007). In schools serving low-income students,
technology is more often used for remedial purposes, while in high-income schools,
technology is used to promote higher thinking skills (Goode, 2010). Experiences
students have with computers while in school should be meaningful and enjoyable.
These experiences should reflect the importance of technology in education as well as in
future careers (Ching, 2005).
Changing Demands in Education
The changing demands of education are also requiring increased use of
technology in schools. Schools need to do more to prepare students for careers and teach
the skills that employers expect future employees to have. These skills include
communication, collaboration, creativity and critical thinking (Gunn & Hollingsworth,
2013). To support the development of these skills, schools need to move away from the
traditional methods of teaching to methods that support the development of these skills
(Dufour & Eaker, 1998).
21st Century Education
Education is changing in ways that reflects changes in our economy and society.
More attention is being paid to the changing demands of our economy and what is needed
to prepare students. According to Saavedra and Opfer (2012), employers are demanding
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fewer people with basic skills and are instead, demanding employees with complex
thinking and communication skills. The traditional methods of teaching students is not
sufficient to meet these changing demands (Gunn & Hollingsworth, 2013). It is not
enough to know the subject. Instead, students need to learn to apply their knowledge in
unique situations. They need to be taught to think more critically about the subject and
be able to evaluate information critically (Gunn & Hollingsworth, 2013).
These skills are what have become known as 21st century skills. The changes in
our economy means that an individual's success, as well as the success of our nation,
depends on the development of these skills (Rotherham & Willingham, 2009). The
Partnership for 21st Century Skills (2009) developed a framework that supports the
teaching of 21st century skills; the framework is illustrated in Figure 2. In examining the
framework, core subjects are the underlying support for other skills. These skills include
life and career skills as well as learning and innovation skills, identified as the 4 Cs:
critical thinking, communication, collaboration and creativity. Finally, the framework
includes development of information, media, and technology skills (The Partnership for
21st Century Skills, 2009).
Salperter (2003) identifies six key elements of 21st Century Learning. These key
elements are as follows:


Core Academic Content: Understanding the content at higher and deeper
levels.



Critical Thinking: Applying content knowledge to new situations, analyzing
information, communication, collaboration, and creative problem solving and
decision-making.
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21st Century Tools: Ability to incorporate information and communication
technologies into education.



21st Century Context: Skills and knowledge is taught using authentic projects
relevant to students' lives and that connect students to the world outside of the
classroom.



21st Century Content: The content is essential to live and work in the 21st
century world.



New Assessments: Assessments are developed that measure 21st century
skills. These assessments move beyond traditional standardized testing and
use technology based assessments that deliver immediate feedback.

Figure 2. Framework for 21st Century Learning. This framework demonstrates the
student outcomes in teaching 21st century skills in today's changing economy. Adapted
from “21st Century Student Outcomes,” by The Partnership for 21st Century Skills,
(Website). Creative Commons by the P21Partnership for 21st Century Learning.
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Twenty-first century education also includes integrated and interdisciplinary
curriculum and classrooms that are student-centered and project-based (Shaw, 2009).
Research demonstrates project-based learning is important to the development of 21st
century skills because students are being asked to demonstrate skills such as
collaboration, creativity and communication (Shear, Gallagher, & Patel, 2011). Twentyfirst century skills also include a connection to the community and development of career
skills (Shaw, 2009). An underlying principle to 21st century skills is that educators are
teaching students to become lifelong learners and a key tool that supports this principle is
technology (USDE, Office of Educational Technology, 2010). Technology enables
students to continue learning outside of school and it can be used to blend in school
learning and outside learning. It also allows learning to be self-directed (USDE, Office
of Educational Technology, 2010).
Development of these 21st century skills requires an evolution of our educational
system (Kyllonen, 2012). Schools need to move away from the industrial model upon
which they were created and create a new model (Dufour & Eaker, 1998). The
traditional model and the standards and accountability movement developed under No
Child Left Behind reinforces traditional, teacher-directed instruction (Pearlman, 2009).
21st century skills require a shift from teacher-centered classrooms, where students rely
on the teacher to provide them with the content, to student-centered classrooms, where
students discover the content knowledge while the teacher is the facilitator of the process
(Kong et al., 2014).
Technology can facilitate the development of these 21st century skills. A person
who understands and is able to effectively use ICT can become a better communicator as
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well as become more connected to the world (Pineida, 2011). Additionally, technology
provides students with new ways to develop their problem-solving, critical thinking and
communication skills (Saavedra & Opfer, 2012).
In 2007, a report examining the role of technology in preparing students for the
21st century was issued by SETDA, ISTE, and the Partnership for 21st Century Skills.
The report states that nations that develop and encourage knowledge, innovation and
creativity, as well as embrace technological advances, lead the world in prosperity (Byer
et al., 2007). Byer et al. (2007) argue that to create a 21st century education system
requires "broad and intensive use of technology" (p. 3). The researchers go on to state
that "[s]chools cannot possibly prepare students to participate in a global economy
without making intensive use of technology" (p. 3). The report concludes that "we
cannot prepare students with the skills they need without making comprehensive use of
technology throughout every aspect of education . . . Technology has a fundamental role
in creating a 21st century education system" (p. 23).
Implementation of the CCSS
The growing emphasis of providing students with 21st century skills has
contributed to the development of the CCSS, which are intended to prepare students for
college and career (King, 2011). The CCSS grew out of a partnership between a
nonprofit educational reform organization, Achieve, the National Governor's Association
and the Council of Chief State School Officers. In 2009, these organizations collaborated
with teachers, school administrators, and experts to develop the CCSS, officially
launching the standards in 2010 (Rust, 2012). The CCSS provide a set of goals and
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expectations about what knowledge and skills will help students be college and career
ready. These standards define what students are expected to learn (Rust, 2012).
Another goal of the CCSS was to develop common and consistent standards
throughout the nation (Rust, 2012). According to the Common Core Standards Initiative
(2012), 43 states, the District of Columbia, and four territories have adopted the CCSS.
Implementation of the CCSS by the different states began during 2011-2012 school year
and is continuing through 2014-2015 school year (Rust, 2012). In addition to preparing
our students for college and career, additional intended outcomes of the CCSS include
strengthening current state standards, building higher-order skills through rigorous
content, and preparing students to succeed in a competitive global economy (King, 2011).
As stated previously, technology is seen as a necessary tool to use in the
development of 21st century skills and therefore technology is a necessary tool for
implementation of the CCSS (Byer et al., 2007). According to ISTE (2013), technology
can help students meet the rigorous learning goals of the CCSS. In a position statement
on the Common Core, ISTE (2013) states that technology can help engage students in
learning activities. Additionally, ISTE argues that regular use of technology in the
classroom will make students better prepared to take the online CCSS assessments (ISTE,
2013).
Integration of Technology into Curriculum
While more and more teachers have access to technology, they are not using it in
such a way that it will lead to transforming education. Despite recommendations and
support, it does not appear much has changed in teacher use of technology (Celik &
Yesilyurt, 2013; Culp et al., 2003). Teachers continue to use technology for
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communication and low-level tasks such as word processing and research (An &
Reigeluth, 2012). The gap between the potential transformative effect of technology and
its actual use continues (An & Reigeluth, 2012). In a study of schools that received
funding through the EETT program, a federal grant intended to increase academic
achievement by increasing the use of technology in the classroom, researchers found that
less than 35% of teachers in districts that received funding actually integrated technology
into their instruction on a weekly basis (Anthony, 2012). Teachers may be more
comfortable with technology, especially when using it to support administrative tasks, but
they are not prepared to integrate it into their curriculum (Funkhouser & Mouza, 2013).
Current Use of Technology into the Classroom
In examining teacher use of technology, research shows that many teachers use
the same tools that were used by the generation of teachers before them (P. A. Ertmer,
Ottenbreit-Leftwich, Sadik et al., 2012). Rather than use technology to develop the 21st
century skills of inquiry and collaboration, technology is used to support existing
teaching practices. The majority of teachers use technology for administrative and
communication tasks. Technology is not being used to innovate teaching practices
(Ottenbreit-Leftwich et al., 2010).
Since many teachers are more likely to mirror the teaching methods to which they
were exposed (P. A. Ertmer, Ottenbreit-Leftwich, Sadik et al., 2012; Ottenbreit-Leftwich
et al., 2010), they are using technology in a pedagogically unsophisticated manner (J.
Harris, Mishra et al., 2009). The use of technology is being used for low-level tasks such
as communication (Ottenbreit-Leftwich et al., 2012). The use of technology is limited in
breadth, variety and depth and is not well integrated into schools in a way that will
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support 21st learning (J. Harris, Mishra et al., 2009). Teachers are using presentation
software, learner-friendly websites, and management tools rather than using technology
to support inquiry and collaboration. Technology is not being used to change teaching
practices (J. Harris, Mishra et al., 2009).
Barriers to Integration of Technology into the Curriculum
Much research has been done on the reasons why, despite research demonstrating
best practices for the use of educational technology and the extensive investment,
teachers continue to struggle with integrating technology into their curriculum (Culp et
al., 2003; Donnelly et al., 2011; P. A. Ertmer, Ofttenbreit-Leftwich, Sadik et al., 2012; P.
A. Ertmer & Ottenbreit-Leftwich, 2010; P. A. Ertmer, 1999; Park & Ertmer, 2008;
Ritzhaupt et al., 2008). That research identified two types of barriers to technology
integration.
First-order barriers. First-order barriers are external and include things such as
access to technology, infrastructure to support the technology and professional
development or training (Ritzhaupt et al., 2008). Given the extent of investment in
technology by schools, access to technology is not as much of a barrier anymore (Culp et
al., 2003). As discussed above, the government has invested heavily in providing the
hardware and infrastructure to support use of technology in education (Culp et al., 2003).
However, while teachers may have more access to the technology their lack of
confidence in the infrastructure and district support contribute to other barriers to the
effective use of technology.
Second-order barriers. Other barriers to the use of technology are internal
barriers, meaning they are based on teacher beliefs and attitudes. These type of barriers
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are second-order barriers (Donnelly et al., 2011; Ritzhaupt et al., 2008) and are ones that
can negatively impact fundamental change as they depend on the teacher (Donnelly et al.,
2011). Issues that may influence the teacher are his/her ideas about teacher-student roles,
teaching methods, organizational and management styles, and the role of assessments
(Donnelly et al., 2011). Despite access to more technology, research demonstrates that
21st century teachers are more likely to use the same tools and techniques as the teachers
that came before them (P. A. Ertmer & Ottenbreit-Leftwich, 2010). While teachers
recognize the value of using technology both personally and professionally, they are not
as likely to incorporate technology into their curriculum (P. A. Ertmer & OttenbreitLeftwich, 2010). There are several reasons for this reluctance.
One reason is they lack the knowledge about how to effectively use the
technology in the classroom (P. A. Ertmer & Ottenbreit-Leftwich, 2010). The integration
of technology in the classroom asks teachers to move away from traditional methods of
instruction. This may make it more difficult to conceptualize how the technology will
change their role in the classroom (Gunn & Hollingsworth, 2013). This may increase
anxiety about the use of technology, which in turn may result in increased resistance to
the integration of technology into the curriculum (Gunn & Hollingsworth, 2013).
Computer anxiety is concern and fear that is experienced by an individual when
using computer technology (Celik & Yesilyurt, 2013). Computer anxiety is increased
when teachers are provided technology with an expectation that they will use the
technology but they are not provided the necessary training. There can also be an
increase in computer anxiety if there is expected computer use without consideration for
a teacher's curriculum (Aldunate & Nussbaum, 2013; Celik & Yesilyurt, 2013; Gunn &
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Hollingsworth, 2013). Other factors that may affect computer anxiety are lack of
experience in using technology as well as teacher demographics, including the age of the
teacher and the number of years of teaching experience. Both of these have shown to
negatively impact computer anxiety (Aldunate & Nussbaum, 2013).
A second reason teachers may be reluctant to integrate technology into their
teaching practices is they have low self-efficacy regarding the use of technology (P. A.
Ertmer & Ottenbreit-Leftwich, 2010). When discussing computer or technology selfefficacy, it is one's perception of how competent they are in the use of technology (Celik
& Yesilyurt, 2013; Kreijns et al., 2013). Low computer self-efficacy results in a
hesitation in the use of technology (Celik & Yesilyurt, 2013; P. A. Ertmer & OttenbreitLeftwich, 2010).
A third reason teachers may not be integrating technology into their classroom is
that the use of technology does not match their existing belief systems (Donnelly et al.,
2011; P. A. Ertmer & Ottenbreit-Leftwich, 2010; Kim et al., 2013; Kopcha, 2012;
Ottenbreit-Leftwich & Ertmer, 2010; Petko, 2012; J. Tondeur, Hermanes et al., 2008). A
belief is a subjective element of knowledge an individual considers true and important as
it relates to a specific subject (Petko, 2012). Beliefs are influenced by a person's past,
his/her emotions as well as his/her personal values. A person's beliefs are an important
component to his/her sense of identity and can influence a person's behavior (Petko,
2012).
Some researchers opine that a teacher's beliefs may be more important than
computer knowledge and skills (Funkhouser & Mouza, 2013; Kim et al., 2013; Kopcha,
2012). Teacher beliefs can play a key role in a teacher's decision to use technology in the
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classroom (Kopcha, 2012). A teacher's educational beliefs are based on past experiences
and are relatively stable. They act as a filter through which new knowledge is screened
and interpreted (J. Tondeur, Hermans et al., 2008). These teaching beliefs are
generalizations, opinions, and expectations that underlie a teacher's decisions about
curriculum and behavior within the classroom (J. Tondeur, Hermans et al., 2008). Based
on this, teachers are more likely to use computers in the classroom because the use of
them aligns with their teaching beliefs (J. Tondeur, Hermans et al., 2008). Research
demonstrates that when a teacher has student-centered beliefs they are more likely to
integrate technology than teachers with more traditional teaching beliefs (OttenbreitLeftwich et al., 2010; J. Tondeur, Hermans et al., 2008). Some positive beliefs that can
influence computer use is the belief that technology will improve learning, that it will
promote independence and collaboration, that it is more efficient, that it will improve
student motivation and that technology use is an important skill in society (Petko, 2012).
Several factors have been identified that can affect teacher beliefs about
technology. One factor is computer anxiety. As stated previously, computer anxiety
results when teachers are given technology and are expected to use it without training or
consideration of the curriculum (Aldunate & Nussbaum, 2013). Additionally if they have
little experience in the use of technology, they tend to avoid using it altogether (Aldunate
& Nussbaum, 2013). Those who have had more experience using technology will be
more committed to its use in the classroom (Morris, 2010). Teachers perceive the use of
technology as a risk and they will likely play it safe and do what they know and are
comfortable with in the classroom (Morris, 2010; Sánchez et al., 2012).
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As stated above, teacher demographics can also affect technology anxiety
(Aldunate & Nussbaum, 2013; Celik & Yesilyurt, 2013). Some studies have found that,
generally, demographics, such as years of teaching experience and age, have a negative
effect on computer anxiety (Aldunate & Nussbaum, 2013). Other researchers feel that
the impact of a teacher's generation is mixed because of the wide variations within
generations. One cannot presume that the younger teachers will be better at effectively
integrating technology into the classroom just because they have grown up surrounded by
technology (So et al., 2012).
Professional Development
One factor that may affect a teacher's attitude about the use of technology in the
classroom is his or her experiences using technology in the classroom and the level of
support and training teachers receive (Aldunate & Nussbaum, 2013; Inan & Lowther,
2009; Ottenbreit-Leftwich et al., 2010). Thus, the type of professional development and
pre-service training teachers receive may significantly affect a teacher's attitudes toward
the integration of technology. When teachers are taught to use technology within their
content area, they are more prepared to integrate it into the classroom. When technology
is taught separate from the content, they are less likely to integrate the technology
(Ottenbreit-Leftwich et al., 2010). Most professional development provided to in-service
teachers overlooks the relationship between technology, pedagogy, and content (TPACK)
(An & Reigeluth, 2011).
TPACK. As the understanding of the importance of the integration of technology
into education has increased, a new framework in which to understand the knowledge a
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teacher needs to possess to effectively integrate technology into the curriculum has
emerged (Koehler et al., 2013; Mishra & Koehler, 2006; Schmidt et al., 2009). This
framework, TPACK, emphasizes the integration of technology knowledge with
content knowledge as well as pedagogical knowledge (C. R. Graham, Burgoyne et al.,
2009; J. Harris, Mishra et al., 2009; Mishra & Koehler, 2006; J. Tondeur, van Braak et
al., 2012; Voogt et al., 2013). Figure 3 provides a visual representation of TPACK.

Figure 3. The TPACK framework. This figure provides a visual of the integration of
technology knowledge with pedagogy and content knowledge. Adapted from “Using the
TPAC Image,” by M. Koehler and P. Mishra, 2012, (Website). Copyright (n.d.) by
TPACK and M. Koehler.
TPACK reflects an understanding that technology by itself is not enough.
Instead, in preparing teachers to integrate technology, the decision to integrate
technology needs to be considered in the same way content and pedagogy are considered
(J. Harris & Hofer, 2009). Teachers need to consider what technology might help
students and how it might help them in understanding complex ideas within a particular
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subject matter (Maeng et al., 2013). Teachers need to consider pedagogical challenges
that are specific to the content, the students, as well as the classroom setting when
determining how technology may help overcome those challenges (Maeng et al., 2013).
Initially, teacher education focused on developing the student teacher's content
knowledge, with a growing focus on developing the pedagogical knowledge of the
teacher. These two concepts were historically taught independent of one another but
were eventually integrated with the development of the theory of Pedagogical Content
Knowledge (PCK) (Mishra & Koehler, 2006; Voogt et al., 2013). Under this theory,
teachers needed to have knowledge of both content and pedagogy simultaneously. At the
core of this theory is the realization that the content is transformed when it is taught. A
teacher needs to understand the content and needs to understand the different ways to
make the subject matter accessible to learners (Mishra & Koehler, 2006). From this
theory of PCK came the development of TPACK. TPACK recognizes that technology
knowledge is not separate from content and pedagogy (J. Harris, Mishra et al., 2009;
Mishra & Koehler, 2006; Voogt et al., 2013). Teachers need to know the subject matter
they teach and how to teach that subject matter, but to successfully integrate technology
they also need to know how the subject matter and the teaching of that subject matter can
be changed by the application of technology (Jang & Chen, 2010; Mishra & Koehler,
2006; Voogt et al., 2013). If a teacher is lacking either content or pedagogy knowledge,
that
teacher would have a difficult time effectively integrating technology into their teaching
(Pamuk, 2012). To successfully integrate technology, a teacher needs to consider
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content, pedagogy and technology together and understand how these concepts are
related to one another (Mishra & Koehler, 2006).
Under the TPACK framework, a teacher needs to develop seven different
domains of knowledge to effectively integrate technology (Koehler et al., 2013; Mishra &
Koehler, 2006; Schmidt et al., 2009).


Technology Knowledge: Knowledge about the various technologies a teacher
may use.



Content Knowledge: Knowledge about the actual subject matter that is being
taught.



Pedagogical Knowledge: Knowledge about the theories and methods of teaching.



Pedagogical Content Knowledge: Knowledge that blends both the pedagogical
and content knowledge, understanding teaching methods that best teach the
particular content.



Technological Content Knowledge: Knowledge that understands that type of
technology that is most appropriate to the content being taught.



Technological Pedagogical Knowledge: Knowledge that understands how
technology can enhance the way in which teachers teach.



Technological Pedagogical Content Knowledge: Knowledge a teacher needs to
effectively integrate technology into curriculum. It is where the three types of
knowledge intersect representing the connection of all three types of knowledge
(Koehler et al., 2013; Mishra & Koehler, 2006; Schmidt et al., 2009).
Based on this framework, the traditional training methods for teaching teachers to

use technology will not work (Mishra & Koehler, 2006). Often times these training
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sessions focus on the technology itself and do not address content or pedagogy (J. Harris,
Mishra et al., 2009; Mishra & Koehler, 2006). Teachers need to be exposed to
technology and consider how they can use that technology within the context of their
subject matter and their pedagogical beliefs (J. Harris & Hofer, 2011; J. Harris, Mishra et
al., 2009; Mishra & Koehler, 2006). Thus, when preparing teachers to integrate
technology into their classroom there is not a "one-size fits all" approach. The context in
which the teacher teaches must be taken into account (J. Harris & Hofer, 2009; J. Hofer
& Harris, 2010).
Pre-service training. There is an assumption that new teachers can help bridge
the technology gap because they are the "Net Generation" or "Digital Natives" (So et al.,
2012, Funkhouser & Mouza, 2013). However, it cannot be assumed that new teachers
have the ability to integrate technology into curriculum (So et al., 2012). In fact, research
shows that much of what shapes teacher practices is based on their own experiences as a
student (So et al., 2012). Teachers tend to implement the same teaching practices that
they were used when they were students. Thus, research shows that teacher-training
programs are essential to the successful integration of technology into the classroom
(Ottenbreit-Leftwich et al., 2012, 2010; Resta & Carroll, 2010; Ritzhaupt et al., 2008;
Shear et al., 2011).
Despite the importance of teacher training, adequate training in education
technology continues to be insufficient in meeting the needs of pre-service teachers.
(Ottenbreit-Leftwich et al., 2010). Because the integration of technology is becoming
expected of teachers, teacher training programs need to provide opportunities to develop
technology skills but to do so as the student is learning content and pedagogy (Celik &
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Yesilyurt, 2013; Ottenbreit-Leftwich, et al., 2010). Teacher training courses typically
offer an introductory teacher training class in technology (J. Tondeur et al., 2012).
However, research shows that there is a gap between what pre-service teachers are taught
and how teachers should be using technology in the classrooms (Ottenbreit-Leftwich et
al., 2010; J. Tondeur, Van Braak et al., 2012). Unfortunately, too often technology is
introduced as a mechanical tool rather than a pedagogical tool (Koc, 2013). When
technology is taught in such an isolated fashion, teachers fail to understand how it can be
integrated into their curriculum (Koc, 2013). Additionally, technology evolves so
quickly that what teachers learn in their teacher education courses may quickly become
obsolete (Natale, 2011).
In 2007, the USDE, working with the National Center of Education Statistics,
reported on the results of a survey administered to all Title IV degree granting four-year
postsecondary institutions. The purpose of the survey was to determine how teachers
were being prepared to use educational technology once they enter the field (Kleiner,
Thomas, & Lewis, 2007). The researchers state in their report that the study was
necessary because there was insufficient data on what teacher preparation programs did
to prepare teachers to use technology in the classroom (Kleiner et al., 2007).
One-hundred percent of the programs reported using the Internet and
communication tools in their teacher education programs, while 90% reported teaching
curriculum design using technology (Kleiner et al., 2007), Additionally, 93% reported
teaching educational technology in methods courses, 79% taught it within student
teaching and 71% stated it was taught within their content courses (Kleiner et al., 2007).
Despite these promising statistics, schools reported possible barriers to effectively
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teaching students to use technology, including faculty lack of time, training and interest
(Kleiner et al., 2007). The report identified additional barriers that existed during the
student teaching component of the program. These barriers included competing priorities
in the classroom, lack of training and willingness of supervising teachers to integrate
technology into their classrooms, and the technology infrastructure in schools (Kleiner et
al., 2007). According to Project Tomorrow (2010), 52% of pre-service teachers have
experience with online classes and online professional learning communities. Despite
this experience, only 4% report learning to teach online classes.
In a 2012 study of teacher education programs and what they offered in terms of
integrating technology, less than half of the programs reported that they covered
technology uses to facilitate higher-order thinking skills (Ottenbreit-Leftwich et al.,
2012). The programs tended to provide training in static forms of technology that were
more teacher-centered and delivered information (Ottenbreit-Leftwich et al., 2012).
Additionally, many of the programs provided the technology training at the beginning of
the program, when teachers lack pedagogical knowledge to consider how the technology
can be integrated into their teaching practices (Ottenbreit-Leftwich et al., 2012). Much of
what is taught about technology is irrelevant to the development of subject matter and
teaching knowledge (Jang & Chen, 2010).
In another 2012 study, focus group participants were interviewed about their
experiences with technology in their teacher education programs. The focus groups
reported that the use of technology in pre-service classrooms was limited (Chesley &
Jordan, 2012). Additionally, training in the integration of technology into curriculum
was virtually nonexistent (Chesley & Jordan, 2012). Most teacher training programs
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instruct teachers on how to use technology and typically focus on technology for personal
productivity, presentation of information and accessing electronic resources. Fewer than
half of the programs researched taught pre-service teachers in using technology to access
critical thinking skills (Chesley & Jordan, 2012).
One way to encourage teachers to integrate technology into their classrooms is to
convince new teachers of the value of technology in the classroom (P. A. Ertmer &
Ottenbreit-Leftwich, 2010; Funkhouser & Mouza, 2013). One way to do this is to
provide practical experiences using technology where they can actually witness how it
can be effective (Funkhouser & Mouza, 2013). By having the opportunity to use
technology in a practical way to support instruction makes it more likely they will better
integrate technology into the classroom because they will see the positive impact
technology can have (P. A. Ertmer & Ottenbreit-Leftwich, 2010; Funkhouser & Mouza,
2013).
Some pre-service programs may rely too heavily on the assumption that many
students entering their programs may not need as much technology instruction because
the students are part of the millennial generation, born from 1981-1999 (Hannay &
Fretwell, 2011; Ingersoll, 2009). Currently, we have more younger teachers entering the
teaching profession (Headden, 2014). In fact, according to Headden (2014), teachers
today are younger than a generation ago. According to Feistritzer (2011), of teachers
surveyed, more than one in five teachers were under 30 years of age, while in 2005 only
11% of teachers were under 30.
The millennials are considered to be "digital natives" because they are the first
generation to grow up with computers and the Internet (Funkhouser & Mouza, 2013; Pitt-
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Catsouphes & Smyer, 2007; So et al., 2012) and their relationship with technology has
changed their relationship with almost everything else (U.S. Chamber of Commerce,
2011). The millennial generation's use of technology has helped to shape their values and
beliefs about everything and they are comfortable in our wired and technological world
(Hannay & Fretwell, 2011). In fact, research shows that they are more than 2.5 times
more likely to be early adopters of new technology demonstrating their openness to
technology (U.S. Chamber of Commerce, 2011). Twenty-first century schools have
digital native students and an increasing number of digital native teachers as these
younger teachers leave their teacher education programs and enter the classroom (Kumar
& Vigil, 2011).
The younger pre-service teachers are more likely to use technology in their
curriculum (Fluck & Dowden, 2011; Hammond, Reynolds, & Ingram, 2011). Not only
do they have extensive experience using technology in their daily lives, but they have an
expectation that they will use technology far more frequently than older teachers with
their future pupils (Fluck & Dowden, 2011; Hammond et al., 2011). They also have
more positive beliefs about the use of technology in the classroom (Kumar & Vigil,
2011). However, while these younger teachers may be adept at using technology for
personal use, it does not mean they are prepared to effectively use technology in their
teaching practices (Fluck & Dowden, 2011; Hammond et al., 2011; Jang & Chen, 2010;
Kumar & Vigil, 2011; Pamuk, 2012). As So et al. (2010), states, "[u]sing technology for
personal use is different from using it for pedagogical use" (p. 908).
Age alone is not enough in determining if one is a "digital native". Other factors
influence whether one is considered a "digital native". These factors include location,
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socioeconomic status, and how technology is used (Koutropoulos, 2011). Some studies
demonstrate that a "digital native" is typically not technologically sophisticated, even in
countries where there is more access to computers and the Internet (Koutropoulos, 2011).
For many of these "digital natives" their interaction with technology is passive. They are
not engaging in "contributional usage" (Koutropoulos, 2011, p. 529). Additionally, in
spite of a high use of technology, some research demonstrates that their information
literacy, such as their ability to assess the information on the Internet, is weak (Reeves &
Oh, 2008).
Another reason we cannot presume beginning teachers will be successful at
integrating technology is that they lack pedagogical and content knowledge (OttenbreitLeftwich et al., 2012). As discussed above, teachers successful at integrating technology
into the classroom have high TPACK. They understand the relationship and integration
of technology, content and pedagogy and all three of these elements are considered when
developing appropriate context specific strategies (Jang & Chen, 2010; Pamuk, 2012). A
pre-service teacher's ability to develop the pedagogy and the content knowledge is
limited due to lack of teaching experience (Pamuk, 2012). Development of these two
elements must occur before a teacher can effectively integrate technology (Pamuk, 2012).
Thus, researchers opine that teacher-training programs need to include
experiences combining pedagogical strategies and technological tools in ways that will
help students learn (Resta & Carroll, 2010). According to P. A. Ertmer, OttenbreitLeftwich, Sadik et al. (2010), it is not enough for teachers to take just one introductory
class. Instead, the technology training needs to be infused throughout their program so
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that teachers have repeated experiences in using technology as they develop their
pedagogical practices and content knowledge (J. Tondeur. Vam Braal et al., 2012).
In-service training. Like beginning teachers, professional development for inservice teachers is also a crucial factor in the successful integration of technology into the
classroom (J. Tondeur, Hermans et al., 2008). One of the most common reasons teachers
identify as to why they do not use technology more often in the classroom is lack of
professional development in the use of technology (Ritzhaupt et al., 2008; Shear et al.,
2011). Research shows that most professional development on using technology in the
classroom focuses on teaching in-service teachers on using the technology. Like preservice training, in-service teachers do not learn how to apply the technology to their
teaching practices (An & Reigeluth, 2011). Teaching technology in isolation is not
effective at teaching teachers how to integrate the technology into their curriculum (J.
Harris, Mishra et al., 2009).
Teachers have stated that a "one sized" approach to professional development
does not work. According to teachers, effective professional development allows for
more hands-on experiences (An & Reigeluth, 2011). Despite this awareness, a large part
of professional development does not take into account the pedagogy of the individual
teachers. Thus, in-service teachers, who have less time to dedicate to learning to
integrate technology are given even less effective training than pre-service teachers (J.
Harris, Mishra et al., 2009).
Summary
In the last 30 to 40 years, there has been increasing government investment in
supporting the use of technology in education. Initially, the investment was used to
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improve the infrastructure needed to support widespread use of technology. That
investment is now focused on providing the necessary training to teachers so that they
can effectively integrate technology into education. Teachers are seen as essential to
effective technology integration and much research has been done exploring how teacher
beliefs affects technology use in classrooms. This research has increased because of the
increasing importance of technology in the classroom as well as in society.
In recent years, education has moved from the high stakes testing that reinforced a
teacher-centered classroom to implementation of the CCSS and developing 21st century
skills. With this transition, the role of the teacher is changing from the source of the
information to the facilitator of that information, working with students to use technology
to access and use information in creative and unique ways.
Research demonstrates that if teachers are exposed to technology within their preservice education, they may be more likely to integrate technology into their classrooms.
Thus, one would expect that younger teachers, who have participated in their pre-service
training recently, are better prepared to use technology in the classroom. Additionally,
newer teachers are more like to be part of the Millennial generation and thus more
comfortable in the use of technology. Thus, many assume these younger teachers will
help bridge the technological gap within schools.
What this assumption fails to take into account, however, is that these newer
teachers may lack pedagogical and content knowledge that may help them decide which
technology is appropriate. The TPACK framework assesses a teacher's readiness to
integrate technology into the curriculum. It is based on the understanding that to
successfully integrate technology, a teacher needs to have technological knowledge,
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pedagogical knowledge and content knowledge. The integration of technology is
successful when a teacher integrates all three types of knowledge into their curriculum.
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CHAPTER III: METHODOLOGY
Overview
Chapter III describes the research design and methods used to conduct this
quantitative study. Chapter III also includes the purpose of the study, the research
questions, the research design, a description of the population, the sample and the criteria
used for selection, an explanation of the data collection and data analysis process, and
finally, the limitations of the study itself.
Purpose Statement
The purpose of this quantitative correlational study was to determine if a
relationship exists between the TPACK scores of teachers and their experience level.
Additionally, this study examined if significant differences existed between the TPACK
scores of beginning teachers and experienced teachers who have three or more years of
experience.
Research Questions
This quantitative study sought to answer the following research questions:
1. Is there a correlation between the years of teaching experience and the
TPACK scores of teachers?
a. When looking at the individual TPACK domains, are there correlations for
one group, beginning teachers or experienced teachers, that do not exist
for the other group?
2. Is there a significant difference between the TPACK scores of beginning
teachers and the TPACK scores of experienced teachers who have been
teaching three or more years?
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Research Design
This study was a nonexperimental correlational study. A nonexperimental study
is one where there is no manipulation of the subjects on the part of the researcher
(McMillan & Schumacher, 2010; Patten, 2012). According to McMillan and
Schumacher (2010), a descriptive study is one that reports phenomena as they are. A
qualitative research design was considered but was not appropriate because the data that
would likely have been collected would not have been responsive to the research
questions. Qualitative research uses a naturalistic approach to understanding a specific
phenomenon (McMillan & Schumacher, 2010). Qualitative research allows researchers
to investigate more in-depth and detail (Patton, 2002). However, when considering how
best to design the study, the researcher considered the answers one would get in
structured interviews or focus groups and whether that data would answer the proposed
research questions. In order to take a closer look at the presumption that emerged from
the literature that younger and newer teachers are better prepared to integrate technology
because they were part of the millennial generation, a quantitative study was more fitting.
For research question one (RQ1), a correlational study was appropriate. A
correlational study gathers scores of two variables for each subject and then uses the pairs
of scores to determine if there is a relationship between the variables (McMillan &
Schumacher, 2010). "A variable is a trait or characteristic with two or more categories"
(Patten, 2012, p. 11). In nonexperimental studies, variables are classified as dependent or
independent (Patten, 2012). The presumed cause is the independent variable and the
response is the dependent variable (Patten, 2012). In relation to RQ1, the independent
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variable was the number of years of teaching experience. The dependent variable was the
TPACK scores.
For the RQ1(a), a correlational analysis was used to identify any correlations that
existed between the individual TPACK domains for both beginning teachers and
experienced teachers. This study examined any correlations that existed and analyzed
whether beginning teachers and experienced teachers had correlations between the same
TPACK domains.
For Research Question 2 (RQ2), a comparative research design was employed. A
comparative research design studies the relationship of the dependent variable when
comparing two or more groups (McMillan & Schumacher, 2010). For this question, the
study compared the scores of beginning teachers on the TPACK survey with the scores of
more experienced teachers.
The method of research was survey research. A survey is typically used to
describe attitudes, beliefs and/or characteristics of a population by examining the
frequency and distribution of these characteristics of the sample population (McMillan &
Schumacher, 2010; Patten, 2012). It is a popular method for conducting research because
it gathers credible information from a large number of people (McMillan & Schumacher,
2010). According to McMillan and Schumacher (2010) in conducting survey research,
the researcher selects a sample number of respondents from a target population and
administers a questionnaire to those respondents.
Survey research was appropriate for this study because the framework for the
study was TPACK. Under the TPACK framework, teachers effectively integrate
technology when they make decisions regarding technology based on the integration of
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their technology knowledge, pedagogy knowledge and content knowledge. A TPACK
survey that measures each of the areas was developed by Schmidt et al. (2009) and was
proven to have reliability and validity. The survey asks respondents to evaluate their
knowledge in the seven different TPACK domains. As this study was looking for any
correlations and significant differences between the scores of beginning and experienced
teachers, survey research was the most effective way in which to gather data to answer
each of the research questions.
Population
This study examined the relationship in the TPACK scores of beginning teachers
as compared to more experienced teachers. A study population is the group in which
researchers are interested (McMillan & Schumacher, 2010). The population for this
study was teachers within the state of CA.
According to the National Education Association (2014) Rankings and Estimates
2013-2014 report, there are just over 3 million teachers in America. In CA there are
approximately 295,000 teachers, representing almost 10% of the nation's teachers,
representing a proportionally large percentage of teachers within the nation (California
Department of Education [CDE], n.d.). Additionally, given the diversity in the
demographics and backgrounds of teachers within CA, teachers within CA are a good
representation of teachers in other states. Table 1 provides some of the most recent
demographic and background information about teachers in CA
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Table 1
2012-2013 Data on Teachers in California
General Teaching Data
Number of Teachers in California
Percent Fully Credentialed
Elementary School Teachers
Middle & Junior High School Teachers
High School Teachers
Alternative Education Teachers
Average Years Teaching Experience
First Year Teachers
Second Year Teachers
Demographic Information
Gender
Ethnicity

Age of candidates receiving new credentials
21-30 years of age
31- 40 years of age
Age of candidates receiving credentials through
internships
21-30 years of age
31-40 years of age

295,000
98%
139,951
46,859
81,081
27,212
13 years
13,398
16,563
73% Female
27% Male
66% White
18% Hispanic
7% Asian
4% African American

64%
22%

48%
31%

Educational Levels of Teachers
Bachelor's Degree + 30 Units
117,748
Master's Degree
67,2527
Teacher Credentialing Data
New Teacher Credentials Issued
15,252
Multiple Subject Credentials Issued
5,762
Single Subject Credentials Issued
5,942
Special Education Credentials Issued
3,548
Percent of Credentials Issued by IHEs
63%
Percent of Credentials Issued by IHE Internships 16.1%
Percent of Credentials Issued by District
2.3%
Internships
Percent of Out of State Prep
18.4%
Note. Adapted from “Fingertip Facts on Education in California,” by California
Department of Education. (Website). Copyright (n.d.) by the California Department of
Education.
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The California Department of Education (CDE) (2014) reports that in 2012-2013,
there were 139,951 teachers at the elementary school level, with 46,859 at middle and
junior high schools. There were an additional 81,081 high schoolteachers and 27,212
teachers who worked in alternative schools, such as continuation schools (CDE, n.d.).
The average years of teaching experience is 13 and almost all of the teachers in CA are
fully credentialed (Suckow & Purdue, 2014).
In a report to the CA state legislature prepared by Suckow and Purdue (2014)
regarding the teacher supply in 2013-2014, the researchers provided demographic
information on teachers in CA. This data revealed that 73% of the teaching workforce
was female, while 27% was male. Additionally, 66% of the teachers identified
themselves as white, 18% identified as Hispanic, 7% identified as Asian and 4%
identified as African American. The report also included data regarding teachers earning
preliminary credentials. According to Suckow and Purdue, 64% of the new preliminary
credentials were issued to those within the 21-30 age range. The next largest age group,
22%, was 31-40 years old (Suckow & Purdue, 2014). In addition to Suckow and
Purdue's report, the CDE provided information on the diverse educational backgrounds of
teachers. In 2012-2013 the majority of teachers: 117,748, held a bachelor's degree, with
an additional 30 units. The state also reported that a large number of teachers, 67,257,
hold a master's degree (CDE, n.d.).
Suckow and Purdue's 2014 report also provided data on the numbers of teachers
compared to previous years. Currently, the number of teachers in CA declined over the
past six years. In 2008-2009 there were approximately 21,750 new credentials issued. In
2012-2013, only 15,252 new credentials were issued (CDE, n.d.). The authors also report
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that there was a decline in each type of credential issued. Of the credentials issued, 5,762
of those credentials were multiple subject credentials, while there were slightly more
single subject credentials issued. Additionally, CA issued 3,548 special education
credentials (Suckow & Purdue, 2014).
For purposes of this study, the researcher divided the population into two groups,
beginning teachers and experienced teachers. As defined in Chapter I, a beginning
teacher is one who has 0-3 years teaching experience. According to the reported data for
teachers in CA, in 2013 there were 13,398 first year teachers and 16,563-second year
teachers (Ed-Data, 2014). Data was not available on the specific number of teachers with
three years of experience.
The target population for this study was teachers within Contra Costa County of
CA. Contra Costa County was chosen because the researcher lives and works within the
county and therefore the researcher had easy access to the target population.
Additionally, Contra Costa County has a diverse group of school districts with a mix of
high and low-income schools, as well as high performing schools and low performing
schools. Demographically, Contra Costa County is also similar to CAs population
(Contra Costa County Office of Education [CCCOE], 2014a).
Based on the Contra Costa County Office of Education (CCCOE) (2014b) State of
the Schools 2014 report, there are currently 173,020 students in Contra Costa County.
Within the county, there are 18 school districts made up of 10 charter schools, 149
elementary schools, 42 middle schools, 31 high schools, 15 continuation schools, six
special education schools and 16 other types of schools (CCCOE, 2014a). The county
employs approximately 8,126 teachers (CCCOE, 2014a).
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As stated, the research questions for this study required that we divide the target
population into two groups, beginning teachers and experienced teachers. According to
the 2012-2013 Certificated Staff Experience Report prepared by the CDE (2014), of the
8,126 teachers in Contra Costa County, 443 were in their first year. Contra Costa County
had 336 second year teachers, compared to 9,107 in the state of CA (CDE, 2014). No
data was available on the number of third year teachers within the county and as a result,
no exact numbers for beginning and experienced teachers can be determined.
Sample
The participants from whom data is collected is called the sample (McMillan &
Schumacher, 2010). The sampling method chosen in this study was convenience
sampling. Convenience sampling is when participants are chosen because they are
accessible or it is convenient (McMillan & Schumacher, 2010). The sample in this case
was teachers employed within Contra Costa County who responded to the survey. As
stated, there are 18 school districts within Contra Costa County. Six of the 18 districts
agreed to participate in the study for a total of 3,135 teachers.
The size of the sample is an important consideration (McMillan & Schumacher,
2010). In a quantitative research study, the goal is to obtain as many participants as
possible to "obtain a credible result" (McMillan & Schumacher, 2010, p. 141). McMillan
and Schumacher (2010) identified several rules of thumb in estimating sufficient sample
size. One of these rules states a correlational study should have at least 30 subjects while
a comparison study should have at least 15 subjects in each group. In considering the
chance for error in the sampling, the larger the sample, the smaller the margin of error
(McMillan & Schumacher, 2010).
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To assist in determining the number of participants needed to ensure a small
margin of error, a power analysis was used. A power analysis is used to determine the
number of participants needed to ensure that a statistical difference will be found when
there is in fact a statistical difference (Zint, n.d.). A power analysis tells us the size of the
sample needed for a study (Zint, n.d.). To estimate the number of participants needed to
detect a significant difference between two groups, three numbers are needed: (a) the
alpha level, (b) the power, and (c) the population effect size (Zint, n.d.). Alpha is the
probability of claiming a statistical difference exists when there is in fact no difference.
The effect size is the size of the true difference, or the effect of the independent variable
in the target population (Zint, n.d.).
As a general rule, the larger the sample size the less opportunity for an error in the
inference if the sample is a truly representative sample (Zint, n.d.). Since this researcher
does not have the data on the number of teachers within Contra Costa County in each
group, an exact power analysis cannot be done. However, in Mt. Diablo Unified School
District (MDUSD), the largest district in Contra Costa County, there are 1,554 teachers.
Of those teachers, approximately 215 are beginning teachers and 1,339 with more than
three years’ experience. On average, an experienced teacher has 14 more years’
experience than beginning teachers, the standard deviation for the years of service is 7.88.
Based on this data, only six beginning teachers and six experienced are needed to have a
power of 80% and alpha of 5% to detect the difference of 14 years between beginning
and experienced groups with a standard deviation of eight years. The power will be
higher if eight to 10 teachers from each group participate. The other districts in Contra
Costa are smaller and therefore a smaller number of participants is needed.
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A request for permission to conduct the survey was sent to the superintendents to
each of the 18 school districts (see Appendix A & B). Six school districts granted
permission (see Appendix C). Table 2 contains detailed information about each of the
districts that agreed to participate in the study. While the survey was open, 357 responses
were recorded. However, 71 of those responses were not completed and were therefore
excluded. Ultimately, 286 teachers completed the survey, representing 80% of the
respondents. Of the 286 teachers who responded, 50 were beginning teachers,
representing 17.5% of respondents. Thus, 236, or 82.5%, of the respondents were
experienced teachers. Based on the power analysis above, there were enough
respondents from each group participated in the study to determine if a statistical
difference exists.
Of the six districts that participated in the study, three include high schools,
middle schools, elementary schools as well as alternative schools such as home and
hospital and necessary small schools. The remaining three districts have elementary and
middle schools. The six districts employ 3,258 teachers. Two of the districts did not
provide any information on the number of beginning teachers. However, the other four
districts employ 403 teachers who fall into the beginning category, having three or less
years teaching experience. The percentage of beginning teachers varied from 9% of the
teaching staff to 28% of the teaching staff. The two districts that did not provide the
requested information are from higher socio-economic communities and likely
experience less turnover in teachers. As such, they would likely have lower percentages
of beginning teachers.
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Table 2
School Districts That Granted Permission to Conduct Study

School District
Martinez
Unified School
District
Moraga School
District
Brentwood
Union School
District
Antioch
Unified School
District
Oakley Union
Elementary
School District
Mt. Diablo
Unified School
District

Totals

Number of
Schools

Number of
Teachers

Number of
Beginning
Teachers

8 Schools

205 Teachers

Unknown

4 Schools

103 Teachers

11 Schools

26 Schools

8 Schools

53 Schools

110 Schools

Unknown
22 Teachers
(10% of
226 Teachers
Teachers)
103 Teachers
(12% of
950 Teachers
Teachers)
63 Teachers
(40% of
220 Teachers
Teachers)
215 Teachers
(16% of
1,554 Teachers
Teachers)
At least 403
Teachers (12%
3,258 Teachers
of Teachers)

Number of
Experienced
Teachers

Unknown
Unknown

204 Teachers

847 Teachers

157 Teachers

1,339 Teachers

2,547 Teachers

Demographic Data
As is shown in Figure 4, the majority of respondents were male, representing
almost 80% of the valid responses. The survey asked teachers to choose from a range of
years of teaching experience. A test was done to analyze the difference in the true
proportions of experienced teachers between males and females. The 95% confidence
interval for the difference includes zero. It was found that there is not a significant
difference between beginning teachers and experienced teaches in the number of females
and males (p=.054). Thus, the genders were combined to answer the research questions.
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Gender Distribution (Frequency and Percentage)
Category
Males
Females

66, 23.1%

220, 76.9%

Figure 4. Gender distribution of survey responses.
Figure 5, the distribution of years of teaching experience, shows the number of
teachers within each group based on the survey categories. As is evident in Figure 5, the
largest group of participants was teachers with 11-21 years of teaching experience. The
smallest group was teachers with more than 21 years of teaching experience. The study
focused on experienced teachers, those teachers with more than 3 years of teaching
experience compared to beginning teachers, those teachers with 3 years or less teaching
experience.
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"Years of Teaching" Distribution
(Frequency and Percentage)

46, 16.1%

50, 17.5%

Category
0-3 years
4-10 years
11-21 years
21 or more years

72, 25.2%
118, 41.3%

Figure 5. The distribution of the different levels of teaching experience.
As shown in Figure 6, 82.5% of the participants were experienced teachers and
17.5% of the participants were beginning teachers. Also illustrated in Figure 6 is the
overall number of beginning teachers who responded and the number of experienced
teachers.
Group Distribution (Frequency and Percentage)

50, 17.5%

Category
New
Experienced

236, 82.5%

Figure 6. The distribution of beginning teachers and experienced teachers.
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Other demographic data collected included participant's age and the type of
school in which he or she taught. While this data is not relevant to the current study, it
was included in the study to identify other areas that may indicate potential research. As
is shown in Figure 7, 78.3% of respondents were 33 years old or older. The smallest
group of respondents was ages 23-26 years old. Finally, the three types of schools that
the majority of respondents were from were elementary (33.9%), middle (28.3%), and
high (29.4%) schools.

Age Distribution (Frequency and Percentage)
20, 7.0%
42, 14.7%

Category
23-26
27-32
33 and older

224, 78.3%

Figure 7. The age distribution of survey respondents.
Figure 8 shows the different types of schools in which the respondents taught.
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"Type of School" Distribution
(Frequency and Percentage)
8, 2.8%

10, 3.5%

6, 2.1%

97, 33.9%

Category
Elementary
Middle School/Junior High School
High School
Special Education
Alternative Education
Others

84, 29.4%

81, 28.3%

Figure 8. The distribution of the different schools in which survey respondents teach.
Data Collection
On April 30, 2015, an email was sent to the superintendents at each of the 18
districts in Contra Costa County requesting permission to conduct the study in the
districts. A second email was sent on May 6, 2015. Ultimately, six districts agreed to
participate in the study and provided letters of permission. The districts that participated
were the following: Martinez Unified School District, Antioch Unified School District,
Brentwood Union School District, Moraga School District, Mt. Diablo Unified School
District, and Oakley Elementary School District. Once the letters of permission were
provided, Brandman's Institutional Review Board (BUIRB) granted permission to
conduct the survey on May 19, 2015 (see Appendix D). The same day, the researcher
sent an email to district personnel requesting they email their teachers with an
explanation of the study (see Appendix E) which included a link to the survey. There
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was a delay in getting a letter to the teachers in the Mt. Diablo Unified School District but
an email was finally sent to them on May 26, 2015.
After the initial emails were sent, two reminder emails were sent to teachers (see
Appendix F). The first email reminder was sent to district personnel directors to be
forwarded to teachers on May 29, 2015 (see Appendix G) with a second email reminder
sent on June 3, 2015 (see Appendix H). In addition to the emails sent to district
personnel directors, on May 28, 2015, an email was sent to each of the district principals
asking them to encourage their teachers to participate in the study (Appendix I). A
second email was sent to principals on June 7, 2015 (Appendix J). Table 3 provides a
schedule for the data collection.
Table 3
Data Collection Schedule
Date of Correspondence
April 30-May 19, 2015
April 30-May 19, 2015
May 19, 2015
May 19, 2015
May 28, 2015
May 29, 2015
June 3, 2015
June 7, 2015
June 12, 2015

Type of Notification
Emails sent to district superintendents.
Letters of Permission from superintendents obtained.
IRB permission granted.
Email sent to district personnel directors seeking assistance
in sending out email.
Email to district principals.
First reminder teacher email sent.
Second reminder teacher email sent.
Second email to district principals.
Survey Closed.
Instrumentation

Recent research regarding the integration of technology into the curriculum has
focused on the concept of TPACK (Mishra & Koehler, 2006). TPACK is based on the
understanding that to effectively integrate technology into the curriculum a teacher needs
to have technology knowledge, pedagogical knowledge, and content knowledge.
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Additionally, each knowledge must be employed when making decisions about the
integration of technology into curriculum (C. R. Graham, Borup, & Smith, 2012; Mishra
& Koehler, 2006). To assist in measuring the TPACK of teachers, a survey was designed
by researchers with the intent of using it on pre-service teachers (Schmidt et al., 2009).
In their study the researchers reviewed other methods used in early TPACK research and
noted that despite these early efforts, there was a need to develop a reliable and efficient
instrument to measure TPACK (Schmidt et al., 2009). Schmidt et al. (2009) sought to
develop a "fast, reliable, teacher-rated survey that measures teachers' understanding of
each component of the TPACK framework" (p. 128). The survey utilizes a 5-point Likert
scale that asks teachers to evaluate their knowledge in each of the domains identified
within the TPACK framework.


Technology Knowledge: Knowledge that measures a teachers understanding
of how to use different technologies;



Content Knowledge: Knowledge teachers have about the content they are
going to teach;



Pedagogical Knowledge: Knowledge that measures the methods and processes
of teaching, including classroom management, assessment, lesson planning
and how students learn;



Technological Content Knowledge: Knowledge that measures a teacher's
understanding of how technology can change the way learners understand a
specific content area;



Pedagogical Content Knowledge: Knowledge that measures content
knowledge within the teaching process;
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Technological Pedagogical Knowledge: Knowledge that measures a teachers'
knowledge of how technologies can be used in teaching and how it may
change teaching practices; and



Technological Pedagogical Content Knowledge: Knowledge that measures a
teacher's knowledge of the integration of all of the basic components of
content, pedagogy and technology (Schmidt et al., 2009).

In evaluating their knowledge in each of the domains, the teachers ranked their response
based on a 5 point scale: 1 was strongly disagree, 2 was disagree, 3 was neither agree or
disagree, 4 was agree and 5 was strongly disagree.
Reliability and Validity of TPACK Survey
The purpose of the Schmidt et al. (2009) study was to develop and validate this
survey. Once the survey was developed, it was sent to researchers with TPACK expertise
to evaluate for content validity (Schmidt et al., 2009). Content validity ensures that the
questions measure what they are intended to measure (McMillan & Schumacher, 2010;
Patten, 2012). The experts were asked to rate how well each question measured the
different TPACK knowledge domains. Based on recommendations from these experts,
the researchers made some revisions to the instrument, working closely with several of
the experts (Schmidt et al., 2009).
After revision of the survey, the survey was administered online to pre-service
teachers who completed an introductory technology course. The original survey had 75
items but after the initial administration of the instrument, items were removed for
validity and reliability purposes (Schmidt et al., 2009). After eliminating these items, the
researchers ran a second analysis on the remaining 47 questions. Based on this analysis,
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it was determined that the TPACK instrument "exhibited strong consistency reliability"
(p. 131).
Adaptation of the TPACK Survey
Since the development of the survey, it has been adapted for use with in-service
teachers by several researchers. In a 2013 study, it was modified to remove references to
pre-service education and modified to reflect the experiences of in-service teachers. It
was found to be internally consistent (Krauskopf & Forssell, 2013). In other studies, the
survey was modified to better measure TPACK of lower secondary teachers (Messina &
Tabone, 2012), for teachers enrolled in a master’s program (Tee & Lee, 2011), and for
math teachers specifically (Handal, Campbell, Cavanaugh, Petocz, & Kelly, 2013).
Another adaptation of the Schmidt et al. (2009) survey was done for a 2011 study
on beginning teachers in Australia (Jordan, 2011). This adaptation removed questions
that were focused on content areas and introduced one item relating to generic content
knowledge. Some additional questions were omitted in some of the TPACK domains
(Jordan, 2011). These deletions shortened the survey from 46 questions to 25 questions
(Jordan, 2011).
The TPACK survey has also been adapted for use by several doctoral students.
One doctoral study used the Schmidt et al. (2009), survey with some adaptation for
veteran teachers (Hervey, 2011). In her adapted survey, the researcher removed
questions that were not appropriate for secondary teachers and added several questions
she determined to be more relevant (Hervey, 2011). She added two questions under the
PCK subscale:
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"I can select effective teaching approaches to illustrate difficult concepts
within my content area";



"I can select effect teaching approaches that reflect my students' prior
knowledge" (Hervey, 2011, p. 46).

The researcher also added two questions under the TCK subscale


"I know about technologies that can deepen content knowledge";



"I know about technologies that I can use to represent concepts within my
content area" (Hervey, 2011, p. 46).

With these modifications, the researcher's analysis determined that there were sufficient
levels of construct validity and reliability.
Another doctoral study modified the survey created by Schmidt et al. (2009) to
make it more specific for math teachers (Landry, 2010). Specifically, the researcher
removed questions related to other content areas. The researcher also developed a
secondary survey that surveyed specific math topics (Landry, 2010).
For this study, permission was obtained to use the Schmidt et al., (2009) survey as
well as the shortened version used in the Australian study (see Appendix K). Like the
surveys discussed above, the survey was modified to make it more appropriate for inservice teachers. Specifically, the researcher removed questions specific to pre-service
teachers, such as models for technology integration. Additionally, demographic
questions were changed to match the sample for this specific study. The survey was
created using SurveyMonkey (see Appendix L).
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Data Analysis
The TPACK survey uses a 5-point Likert scale, which provides the quantitative
data for analysis for each research question. A Likert scale questionnaire is the most
widely used form of a scaled questionnaire (McMillan & Schumacher, 2010). It is a
scaled questionnaire where subjects place their response on a scale that best reflects their
opinions of the statement or question (McMillan & Schumacher, 2010). Likert scales
allow for flexibility in a subject's response (McMillan & Schumacher, 2010). For the
TPACK survey, each response is scored with a value of 1 for strongly disagree to a 5 for
strongly agree. The participant's score for each TPACK domain is averaged.
Data Analysis for RQ1
RQ1 asked for the correlation between years of teaching experience and the
TPACK score of teachers. A correlation test is one that examines the linear relationships
and the strength of those relationships to determine if the relationship is positive or
negative (McMillan & Schumacher, 2010; Pallant, 2011; Patten, 2012). A positive
correlation is one where as one variable increases so does the other (Pallant, 2011). A
negative correlation is one where the variables move in opposite directions (Pallant,
2011). The strength of the correlation coefficient is measured from -1 to 1 and is
determined by examining the distance from 0. The further from 0, whether positive or
negative, the stronger the correlation (Pallant, 2011). The statistical analysis used for
research question one was a bivariate regression analysis. This type of statistical analysis
was appropriate because there were two variables, years of teaching experience and
TPACK scores, and the relationship between the variables was being studied (McMillan
& Schumacher, 2010). Spearman Rank Order Correlation was used because the survey
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asked participants to rank their responses and was thus an ordinal measurement scale
(McMillan & Schumacher, 2010; Patten, 2012).
Data analysis for RQ1(a). Like RQ1, a Spearman’s rho bivariate regression
analysis was conducted on the data collected. The analysis examined the TPACK scores
for each of the individual TPACK domains and looked for correlations between the
individual TPACK domains. For example, scores for technological knowledge and
content knowledge were analyzed to determine if there was a relationship between the
two TPACK domains. This analysis was done for beginning teachers and experienced
teachers. The results of beginning teachers were compared to those of experienced
teachers to determine if both groups had different correlations.
Data Analysis for RQ2
RQ2 explored the difference between two groups, beginning teachers and veteran
teachers to determine if a significant difference existed between the two groups. Since
RQ2 examined two groups, the data collected was analyzed using a two independent
sample t-test (McMillan & Schumacher, 2010; Pallant, 2011). A two independent sample
t-test was appropriate because the study compared two different groups of respondents
and compared their TPACK scores to determine if a statistically significant difference
existed in the scores for each group (McMillan & Schumacher, 2010; Pallant, 2011).
Limitations
All research studies have limitations. As such, several limitations exist within this
study. One limitation is the sample size. While Contra Costa County is one of the largest
counties in CA, with just over 8,100 teachers, it is still relatively small in relation to the
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population of teachers in CA. Thus, the results of this study may not be generalizable to
other members of the population or to other populations.
Another possible limitation is that the instrument used in this study is a selfassessment. The results of this study relied on participants' ability to be honest in their
reflection of their knowledge in the different domains. As a result, some of the
participants may have been overconfident in their assessment or it is even possible for a
participant to have reported less knowledge than they actually have. This may have
resulted in some bias in the responses.
Finally, the instrument is limited in its scope. It is limited to the types of
knowledge as identified under the TPACK framework. Additionally, the survey does not
take into account other factors that may affect a teacher's ability to integrate technology.
Summary
This study examined the TPACK scores of beginning teachers as they compared
to the TPACK scores of experienced teachers. A nonexperimental correlational study
was conducted because there was no manipulation of the subjects and describes the
phenomena as it was. For the first research question, a correlational study was used to
look for a correlation between the number of years teaching and participants' TPACK
scores. RQ1(a), also required a correlational study as it was examining correlations
between the individual TPACK domains for beginning teachers and for experienced
teachers. For the second research question, a comparative study was used to compare the
TPACK scores of beginning teachers with those of experienced teachers.
The population for this study was teachers in CA. The target population for this
study was teachers within Contra Costa County, a large county centrally located in the
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Bay Area. Contra Costa County was chosen because the researcher lives and works
within the county and therefore had access to the target population. The sample for the
study was teachers within Contra Costa County who responded to the survey. Of the 18
school districts in Contra Costa County, six agreed to participate in the study. Of the six
districts, four of them were smaller districts made up of elementary and middle schools.
Two of the districts were significantly larger in the number of schools and teachers and
included several high schools. The six districts combined employ 3,258 teachers.
A survey was used to gather the data. A survey was appropriate because it can
gather data efficiently from a relatively large number of participants. The survey
instrument was a modified version of a survey instrument that was found to have validity
and reliability in a previous study (Schmidt et al., 2009). The modifications are the same
modifications made in a 2011 dissertation (Hervey, 2011) and in a 2011 Australian study.
After obtaining permission from the superintendents for the individual districts,
and with the assistance of district personnel departments, an email explaining the purpose
of the study, including a link to the survey, was sent to the teachers. Ultimately, 286
valid responses were collected, with 50 from beginning teachers and 236 from
experienced teachers. Once the data was collected, data relating to RQ1 was analyzed
using a correlation test, examining the relationship between years of teaching experience
and TPACK scores. For RQ1(a), that same data was then analyzed to determine if
beginning teachers and experienced teachers had different correlations between the
individual TPACK domains. For RQ2, the data was analyzed using an independent
sample t-test, comparing the data of the two different groups.
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CHAPTER IV: RESEARCH, DATA COLLECTION AND FINDINGS
With the implementation of the CCSS and the computer-based tests that
accompany those standards such as the SBAC and the PARCC, the use of technology in
the classroom has taken on increasing importance. Knowing how to use technology and
choosing appropriate technology are part of the 21st century skills that teachers need to
be providing to their students (Gunn & Hollingsworth, 2013; Kong et al., 2014;
Pearlman, 2009). Despite an understanding of the importance of technology in our
economy and increased funding for technology use in schools, research demonstrates that
schools continue to be behind in the use of technology and that it is not transforming
education as was hoped (Culp et al., 2003; J. Harris & Hofer, 2009; Kopcha, 2012).
The teacher's ability and desire to integrate technology has been the focus of
much research, especially as access to technology increased (Pelgrum, 2001; Petko,
2012). Research has examined factors that impact a teacher's willingness to integrate
technology into the classroom. Some factors researched include a teacher's self-efficacy,
or their own beliefs regarding their technology competence (Celik & Yesilyurt, 2013; P.
A. Ertmer & Ottenbreit-Leftwich, 2010), a teacher's own belief about technology and
how it fits into his or her beliefs about technology (Donnelly et al., 2011; Kim et al.,
2013; Kopcha, 2012; Ottenbreit-Leftwich et al., 2010) and training in the use of
technology (P. A. Ertmer & Ottenbreit-Leftwich, 2010; C. R. Graham, 2011).
One of the more recent areas of research has focused on the TPACK framework.
This framework is based on the understanding that for technology to be successfully
integrated into the classroom a teacher must have technology knowledge, content
knowledge and pedagogical knowledge (J. Harris, Mishra et al., 2009; Mishra & Koehler,
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2006). More importantly, these different types of knowledge must be integrated,
meaning that when teachers are making decisions regarding lessons, all the different
types of knowledge are considered together (Mishra & Koehler, 2006; J. Tondeur, van
Braak et al., 2008).
As schools continue to consider how to better integrate technology into the
classroom, there is an assumption that newer, and perhaps younger, teachers will help
close the gap between the potential of technology and how technology is currently being
used in many classrooms (Sánchez et al., 2012). Some researchers question this
assumption because, while new teachers may be more comfortable using technology,
they lack both content and pedagogical knowledge to effectively integrate technology (C.
R. Graham, Borup, et al., 2012; Mishra & Koehler, 2006; Morris, 2010). Having a better
understanding of the TPACK of both experienced and beginning teachers will help
schools better support their teachers in their use of technology in the classrooms.
This chapter will review the purpose of the study, the research questions, the
methodology and the population and sample that participated in the study. The data
collected will also be analyzed and presented.
Purpose Statement
The purpose of this quantitative correlational study is to determine if a
relationship exists between the TPACK scores of teachers and their experience level.
Additionally, this study will determine if significant differences exist between TPACK
scores of beginning teachers and experienced teachers who have three or more years of
experience.
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Research Questions
This quantitative study seeks to answer the following research questions:
1. Is there a correlation between the years of teaching experience and the
TPACK scores of teachers?
a. When looking at the individual TPACK domains, are there correlations for
one group, beginning teachers or experienced teachers, that do not exist
for the other group?
2. Is there a significant difference between the TPACK scores of beginning
teachers and the TPACK scores of experienced teachers who have been
teaching three or more years?
Methodology
This quantitative nonexperimental correlational study was designed to determine
if there is a relationship between years of teaching experience and TPACK scores.
Additionally, it was designed to determine if there are significant differences in TPACK
scores of beginning teachers and of experienced teachers. The instrument used for the
study was an adapted TPACK survey that uses a 5-point Likert scale (Schmidt et al.,
2009). The survey asked teachers to evaluate themselves in the different domains
included within the TPACK framework. These domains are technology knowledge,
content knowledge, pedagogical knowledge, technological content knowledge,
pedagogical content knowledge, technological pedagogical knowledge, and technological
pedagogical content knowledge (Schmidt et al., 2009). The survey was modified by
reducing the number of questions as was done in an 2011 Australian study (Jordan, 2011)
and by adding several questions appropriate for veteran teachers (Hervey, 2011). All
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versions of the TPACK survey upon which the survey used in this study were found to
have validity and reliability (Hervey, 2011; Jordan, 2011; Schmidt et al., 2009).
For RQ1, a correlational study was used, examining the scores for a correlation in
the number of years teaching experience with TPACK scores. Since the data is in a
Likert scale from 1 to 5, a Spearman's rho bivariate regression analysis was used to
measure the correlation. For RQ1(a), again, using a Spearman’s rho bivariate regression
analysis, the data for each of the individual TPACK domains was analyzed to determine
if correlations existed between the different domains. If correlations were found for one
group, beginning teachers or experienced teachers, the data was analyzed to determine if
there was a correlation between the same TPACK domains for the other group. For RQ2,
a comparative research design was used to compare the scores of beginning teachers with
the scores of more experienced teachers. Specifically, a two independent sample t- test
was employed because the study was examining two variables for two different groups
looking for a significant difference.
Population
For this study, the population was teachers within CA. CA has almost 10% of the
nation's teachers (CDE, n.d.). The average years teaching experience for teachers in CA
is 13 years. The target population for this study was teachers within Contra Costa
County. This target population was chosen because the researcher lives and works within
the county, giving her access to participants. Additionally, Contra Costa County has
diverse school districts, including a mix of high-income and low-income schools, as well
as high performing schools and low performing schools. Additionally, the population in
Contra Costa County is also demographically similar to CAs population (CCCOE,
2014a).
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Sample
Contra Costa County has 18 school districts and employs 8126 teachers
(CCCOE, 2014a). Six districts agreed to participate in the study. These districts include
all different levels of schools and they employ 3,258 teachers. While the survey was
open, 357 teachers responded to the survey, just over 10% of the target population.
Seventy-one of the surveys were discarded because they were not completed. Thus, 286
valid responses, representing 80% of the submitted responses were collected.
The study was examining the TPACK scores of beginning teachers as compared
to those of experienced teachers. Beginning teachers were defined as those teachers with
0-3 years of experience. Seventeen and-a-half percent of the respondents to the survey
fell into the “beginning teacher” category. Eighty-two and-a-half percent of the
respondents were considered “experienced teachers”. In examining the different levels of
teaching experience, the largest group of participants were teachers who had 11-21 years
of teaching experience, while the smallest group were teachers with more than 21 years
of teaching experience.
Presentation of Data
RQ1
Is there a correlation between the years of teaching experience and the TPACK
scores of teachers?
For this study, data was collected using a survey that used a 5-point Likert scale
with 1 being strongly disagree, 2 being disagree, 3 being neutral, 4 being agree and 5
being strongly agree. Because a Likert scale uses rank nominal order, a Spearman's rho
bivariate regression analysis was appropriate. Table 4 is a Spearman's correlation matrix
and contains a summary of the data showing the levels of correlation between the
different TPACK domains and years of teaching experience. Based on the data collected,
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there are several areas within the TPACK domains where a statistically significant
correlation is evident. All correlations highlighted in red are statistically significant
because they have p-values of less than 0.05. Most of the correlations are moderate in
strength. The further the correlation coefficient is from 0, the stronger the correlation
There is a weak negative correlation between years of teaching experience and
TK scores (r= -0.283), that is statistically significant (p=0.000). This data demonstrates
that the more years of teaching experience correlated with lower technology knowledge.
There is a positive correlation that is statistically significant between years of teaching
experience in the following domains: content knowledge (p=0.000), pedagogical
knowledge (p=0.000), and pedagogical content knowledge (p=0.000). Based on this
data, the more years teaching results in higher content knowledge, pedagogical
knowledge and pedagogical content knowledge. The strongest correlation is with
pedagogical knowledge, with a Spearman's rho correlation of 0.429.
Table 4
The Spearman's Correlation Matrix of TPACK Scores
Spearman rho P-value: TK, CK, PK, PCK, TCK, TPK, TPCK, Years of Teaching
TK
CK
PK
PCK
CK
0.111
0.062
PK
0.004
0.490
0.940
0.000
PCK
-0.018
0.479
0.774
0.761
0.000
0.000
Note. TK = Technology Knowledge; CK = Content Knowledge; PK = Pedagogical
Knowledge; PCK = Pedagogical Content Knowledge; TCK = Technological Content
Knowledge; TPK = Technological Pedagogical Knowledge; TPCK = Technological
Pedagogical Content Knowledge.

(continued)
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Table 4
The Spearman's Correlation Matrix of TPACK Scores.
Spearman rho P-value: TK, CK, PK, PCK, TCK, TPK, TPCK, Years of Teaching
TCK
0.638
0.219
0.249
0.237
0.000
0.000
0.00.
0.000
TPK
0.583
0.146
0.206
0.251
0.000
0.013
0.000
0.000
TPCK
0.615
0.218
0.230
0.276
0.000
0.000
0.000
0.000
Years of
Teaching
-0.283
0.277
0.429
0.393
0.000
0.000
0.000
0.000
TCK
TPK
TPCK
TPK
0.758
0.000
TPCK
0.712
0.803
0.000
0.000
Years of
Teaching
-0.060
-0.061
-0.068
0.309
0.303
0.248
Note. TK = Technology Knowledge; CK = Content Knowledge; PK = Pedagogical
Knowledge; PCK = Pedagogical Content Knowledge; TCK = Technological Content
Knowledge; TPK = Technological Pedagogical Knowledge; TPCK = Technological
Pedagogical Content Knowledge.
While there is a negative correlation between years of teaching experience and
technological content knowledge (p=0.309), technological pedagogical knowledge
(p=0.061), and technological pedagogical content knowledge (p=0.068), the correlation
for each is not statistically significant. Figure 9 is a scatter plot with regression lines that
provides a graphic representation of the correlations between the years of teaching
experience with the scores in each of the TPACK domains. The scatter plots show either
a positive or negative correlation for the regression lines. Positive correlations have
positive slopes and negative correlations have negative slopes for their regression lines as
is evidenced on the scatter plots. The plots show a statistically significant correlation
between technological knowledge, content knowledge, pedagogical knowledge and
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pedagogical content knowledge scores and the years teaching, with no statistically
significant correlation between technological content knowledge, technological
pedagogical knowledge, and technological pedagogical content knowledge and years of
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Figure 9. Scatter plots of correlations between years of teaching experience and scores in
each of the TPACK domains.
RQ1(a). When looking at the individual TPACK domains, are there correlations
for one group, beginning teachers or experienced teachers that do not exist for the other
group?
For RQ1(a), the correlations between the seven different TPACK domains for
beginning teachers and experienced teachers were compared to determine if beginning
teachers and experienced teachers shared the same correlations. A Spearman’s rho
bivariate regression analysis was conducted on the data to identify correlations that were
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significant. Table 5 is a Spearman’s rho matrix for both beginning and experienced
teachers showing the Spearman rho correlations in the data. The data highlighted in red
demonstrates the correlations that are statistically significant.
Table 5
Spearman’s rho Matrix Showing Correlations of TPACK Scores for Both Beginning and
Experienced Teachers
Results for Group = New Teachers
Spearman rho P-Value: TK, CK, PK, PCK, TCK, TPK, TPCK
TK
CK
PK
PCK
TCK
CK
0.139
0.336
PK
0.113
0.377
0.436
0.007
PCK
0.112
0.622
0.550
0.438
0.000
0.000
TCK
0.516
0.260
0.405
0.344
0.000
0.069
0.003
0.014
TPK
0.490
0.168
0.144
0.282
0.749
0.000
0.244
0.319
0.047
0.000
TPCK
0.369
0.375
0.366
0.419
0.674
0.008
0.007
0.009
0.002
0.000
Results for Group = Experienced Teachers
Spearman rho: TK, CK, PK, PCK, TCK, TPK, TPCK
TK
CK
PK
PCK
TCK
CK
0.149
0.022
PK
0.046
0.457
0.482
0.000
PCK
0.015
0.423
0.764
0.820
0.000
0.000
TCK
0.667
0.228
0.249
0.241
0.000
0.000
0.000
0.000
TPK
0.605
0.160
0.225
0.265
0.760
0.000
0.014
0.001
0.000
0.000
TPCK
0.659
0.197
0.223
0.264
0.719
0.000
0.002
0.001
0.000
0.000

TPK
0.699
0.000

TPCK
0.825
0.000

Note. TK = Technology Knowledge; CK = Content Knowledge; PK = Pedagogical Knowledge;
PCK = Pedagogical Content Knowledge; TCK = Technological Content Knowledge; TPK =
Technological Pedagogical Knowledge; TPCK = Technological Pedagogical Content Knowledge.
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As is evident from the data, for both beginning teachers and experienced teachers,
correlations exist between most of the TPACK domains, demonstrating a relationship
between the individual TPACK domains. However, there are several TPACK domains
where a correlation exists for experienced teachers but not for beginning teachers.
For beginning teachers, no correlation exists between content knowledge and
technology knowledge but a there is a correlation between content knowledge and
technology knowledge for experienced teachers. Additionally, there is no correlation
between technological content knowledge and content knowledge for beginning teachers
yet a correlation between these two domains exists for experienced teachers. Finally,
there is no correlation between technological pedagogical knowledge and content
knowledge or technological pedagogical knowledge and pedagogical knowledge for
beginning teachers but correlations between these TPACK domains exist for experienced
teachers.
RQ2
Is there a significant difference between the TPACK scores of beginning teachers
and the TPACK scores of experienced teachers who have been teaching three or more
years?
For RQ2, a comparative analysis was done to determine if there is a significant
difference between beginning teachers and experienced teachers in the TPACK scores in
each domain. Figure 10 represents the 95% confidence intervals for population mean
scores by each group in each of the TPACK domains. As is evident from this graph,
there is a significant difference between beginning and experienced teachers in the mean
scores for technological knowledge, content knowledge, pedagogical knowledge, and
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pedagogical content knowledge. The 95% confidence intervals for these domains do not
overlap, thus demonstrating a significant difference in the mean scores between the
beginning teachers and experienced teachers.

Interval Plot of TK, CK, PK, PCK, TCK, TPK, TPCK
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Individual standard deviations are used to calculate the intervals.

Figure 10. Interval plot of the means of TPACK scores for beginning and experienced
teachers. This Interval Plot shows the 95% confidence intervals for the mean scores of
beginning and experienced teachers in each of the TPACK domains.
The domains where there is an overlap of the 95% confidence intervals are
technological content knowledge, technological pedagogical knowledge and
technological pedagogical content knowledge. Since there is an overlap of these interval
scores, there is no significant difference in these scores. These results were confirmed
when the data was tested by two independent sample t-tests. Table 6 shows the results
for the two-independent sample t-tests for each of the TPACK domains. This data
confirms the results displayed in the Interval Plot. A significant difference exists in the
scores between beginning teachers and experienced teachers in technological knowledge,
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content knowledge, pedagogical knowledge and pedagogical content knowledge. There
is no significant difference between beginning teachers and experienced teachers in their
scores for technological content knowledge, technological pedagogical knowledge, and
technological pedagogical content knowledge.
Table 6
Summary of Two-Sample Independent Sample t-Tests for Each of the TPACK Domains
Technological
Knowledge
Content
Knowledge
Pedagogical
Knowledge
Pedagogical
Content
Knowledge
Technological
Content
Knowledge
Technological
Pedagogical
Knowledge
Technological
Pedagogical
Content
Knowledge

Group
Beginning
Experienced
Beginning
Experienced
Beginning
Experienced
Beginning

N
50
236
50
236
50
236
50

Mean
4.030
3.740
4.270
4.583
4.134
4.574
4.033

St Dev
0.650
0.909
0.616
0.607
0.421
0.449
0.411

P-value
0.009
0.002
0.000
0.000

Experienced
Beginning

236
50

4.470
3.880

0.529
0.673

Experienced
Beginning

236
50

3.891
3.930

0.801
0.700

0.918

0.932
Experienced
Beginning

Experienced

236
50

3.921
3.687

0.778
0.730

3.727

0.877

0.731

236
Summary

This study sought to analyze whether a difference exists between beginning
teachers and experienced teachers in their readiness to integrate technology into the
classroom. The framework through which this study was conducted was the TPACK
framework. TPACK is based on the understanding that technology knowledge by itself is
not enough to effectively integrate technology into the classroom. Effective integration
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of technology requires an integration of content, pedagogical and technological
knowledge.
To assess the readiness of teachers to integrate technology in the classroom the
TPACK survey was developed. For purposes of this study, the survey was modified to
make it appropriate for experienced teachers. It was also simplified and shortened. It
was administered to six school districts in Contra Costa County. Three hundred fiftyseven teachers responded to the survey. After removing 71 incomplete surveys, 286
survey responses were analyzed. Of those responses, 50 were beginning teachers and the
remaining 236 were experienced teachers.
RQ1 asked if there is a significant correlation between the years of teaching
experience and the TPACK scores. The analysis demonstrated that there is a significant
difference in several of the TPACK domains. There is a negative significant correlation
between years of experience and technological knowledge scores. There is a positive
significant correlation between years of experience with content knowledge, pedagogical
knowledge, and pedagogical content knowledge sores. Finally, the correlations between
years of teaching experience and technological content knowledge, technological content
knowledge and technological pedagogical content knowledge scores are negative but not
significant.
RQ1(a), examined the scores to the individual TPACK domains for each group,
beginning teachers and experienced teachers, and analyzed if one group had correlations
that were not shared by the other group. The analysis demonstrated that a relationship
exists between several of the individual domains for experienced teachers that does not
exist for beginning teachers. For experienced teachers a relationship exists between
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content knowledge and technology knowledge, between technological content knowledge
and content knowledge, between technological pedagogical knowledge and content
knowledge, and between pedagogical knowledge and technological pedagogical
knowledge. However, the data does not demonstrate a similar relationship between these
domains for beginning teachers.
RQ2 asked if there is a significant difference between the TPACK scores of
beginning teachers and experienced teachers. The data demonstrated that there is a
significant difference between new and experienced teachers in the technological
knowledge, content knowledge, pedagogical knowledge and pedagogical content
knowledge scores. However, there is no significant difference between new and
experienced teachers in the technological content knowledge, technological pedagogical
knowledge and technological pedagogical content knowledge scores.
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CHAPTER V: SUMMARY, CONCLUSIONS, IMPLICATIONS AND
RECOMMENDATIONS
Education is continuously evolving as it struggles to meet the needs of a rapidly
changing society. Regarding the use of technology, education has been found to be
consistently behind the pace of the economy and is struggling to catch up (Culp et al.,
2003). In recent years, there has been an increased emphasis on the effective use of
technology in schools to prepare our students for the 21st century. This emphasis is
evident in the implementation of the CCSS and the computer-based tests developed to
assess mastery of those standards (Gunn & Hollingsworth, 2013; Kong et al., 2014;
Pearlman, 2009).
In examining the impact of technology in education, researchers have determined
that technology is not transforming education as it should and that the teacher is a
significant component in whether technology is effectively being integrated into the
classroom (Culp et al., 2003; Hofer & Harris, 2009; Kopcha, 2012). Research has
examined the factors that affect a teacher's willingness to integrate technology into the
classroom. These factors include a teacher's own beliefs about their ability to adequately
use technology (Celik & Yesilyurt, 2013; P. A. Ertmer & Ottenbreit-Leftwich, 2010), a
teacher's beliefs about teaching, and how the use of technology fits those beliefs
(Donnelly et al., 2011; Kim et al., 2013; Kopcha, 2012; Ottenbreit-Leftwich, et al., 2010)
and the level of training a teacher receives in the use of technology (P. A. Ertmer &
Ottenbreit-Leftwich, 2010; C. R. Graham, 2011). Research is finding that teachers tend
to use the same type of teaching strategies used when they were students (P. A. Ertmer,
Ottenbreit-Leftwich, Sadik et al., 2012; Ottenbreit-Leftwich et al., 2010) and that as
access to technology has increased teachers are still using the technology for low level
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tasks such as sending emails (Ottenbreit-Leftwich et al., 2012) instead of using it to
innovate teaching practices.
As research explored the training teachers receive in the effective use of
technology, there has been increasing focus on integrating technology into all teacher
education classes rather than a stand-alone class (Aldunate & Nussbaum, 2013; Inan &
Lowther, 2010; Ottenbreit-Leftwich et al., 2010). If teachers are taught to use technology
within their content area, they are more prepared to use technology in the classroom
(Ottenbreit-Leftwich et al., 2010). This is supported by the increased use of the TPACK
framework in assessing a teacher's readiness to integrate technology into the classroom.
The TPACK framework is based on the understanding of the relationship between
technology, pedagogy and content (M. Hofer & Harris, 2009). To effectively integrate
technology into the classroom, a teacher needs to consider technology in terms of the
content being taught and the pedagogical challenges that may exist in relation to the
content as well as the classroom setting (Maeng et al., 2013).
The TPACK framework requires that a teacher develop seven different types
knowledge to effectively integrate technology (Koehler et al., 2013; Mishra & Koehler,
2006; Schmidt et al., 2009). These seven domains are technology knowledge, content
knowledge, pedagogical knowledge, pedagogical content knowledge, technological
content knowledge, technological pedagogical knowledge, and technological pedagogical
content knowledge.
As schools continue to struggle in the effective integration of technology into the
curriculum, there is hope that new teachers can help bridge the technology gap. One
reason is that newer teachers tend to be younger and are "Digital Natives" (Funkhouser &
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Mouza, 2013; So et al., 2010). Another basis for this hope is that newer teachers are
supposedly being trained with more technology than in previous years (OttenbreitLeftwich et al., 2012; J. Tondeur, van Braak et al., 2012). However, research is
demonstrating that this assumption that newer teachers will be better prepared to use
technology may not be accurate.
Research has found that while new teachers may have higher technology
knowledge, they lack the pedagogical and content knowledge to effectively integrate
technology (Jang & Chen, 2010; Ottenbreit-Leftwich et al., 2012; Pamuk, 2012).
Additionally, in examining teacher education programs it was found that much of what is
taught about technology is not relevant to the development of content and pedagogy
knowledge (Jang & Chen, 2010). Much of the instruction on the use of technology has
focused on technology for personal productivity, presentation of information and
accessing electronic resources (Chesley & Jordan, 2012; J. Tondeur, van Braak et al.,
2012).
Much of the TPACK research to date has focused on pre-service teachers. There
has been little research on the TPACK of in-service teachers. This chapter will review
the purpose statement, the research questions, the methodology, population and sample
involved in this study. It will also discuss the major findings of the study and discuss any
unexpected findings. It will also discuss the implications of the study as well as provide
suggestions for future research.
Purpose Statement
The purpose of this quantitative correlational study is to determine if a
relationship exists between the TPACK scores of teachers and their experience level.
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Additionally, this study will determine if significant differences exist between TPACK
scores of beginning teachers and experienced teachers who have three or more years of
experience.
Research Questions
This quantitative study seeks to answer the following research questions:
1. Is there a correlation between the years of teaching experience and the
TPACK scores of teachers?
a. When looking at the individual TPACK domains, are there correlations for
one group, beginning teachers or experienced teachers, that do not exist
for the other group?
2. Is there a significant difference between the TPACK scores of beginning
teachers and the TPACK scores of experienced teachers who have been
teaching three or more years?
Methodology
This quantitative nonexperimental descriptive study was designed to determine if
a relationship exists between years of teaching experience and TPACK scores of
teachers. Additionally, the study was designed to examine any significant differences
between the TPACK scores of beginning and experienced teachers. The instrument used
was a survey with a 5-point Likert scale based on a survey designed to study pre-service
teachers (Schmidt et al., 2009). The survey asked teachers to evaluate themselves in the
seven different TPACK domains. To make the survey applicable to experienced teachers
as well as pre-service teachers the survey was modified based on a previous study that
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included experienced teachers (Hervey, 2011). The survey was also shortened as was
done in a 2011 Australian study (Jordan, 2011).
In analyzing the data for RQ1, a Spearman's rho bivariate regression analysis was
conducted to measure the correlation between years of teaching experience and TPACK
scores. A Spearman’s rho bivariate regression analysis was also used to examine the
correlations between the individual TPACK domains to determine if correlations existed
for one group, beginning teachers or experienced teachers, that did not exist for the other
group. RQ2 dictated a comparative research design, comparing the scores of beginning
teachers and the scores of experienced teachers and looking for significant differences in
the scores. To conduct this analysis, a two independent sample t-test was employed.
Population
The population for this study was teachers within CA. One factor influencing this
choice of population was the fact that 10% of America's teachers are in CA, representing
a relatively large portion of the nation's teaching population (CCCOE, 2014a). The target
population for the study was teachers in Contra Costa County, CA because the researcher
resides and works within the county providing her with access to the target population.
Additionally, the district is diverse, including a mix of high and low-income schools, as
well as high and low performing schools. The student population within Contra Costa
County is also demographically similar to the state's population (CCCOE, 2014a).
Sample
There are 8,126 teachers in Contra Costa County. Most are employed by the 18
school districts in the county. A request to conduct the study was sent to the
superintendents of each of the 18 school districts. Ultimately, six districts agreed to
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participate. These six school districts mirror the diversity of schools within the county in
that there are high performing and low performing schools and the schools serve lowincome and high-income students. The six school districts employ 3,258 teachers.
The survey was administered through SurveyMonkey and was open from May 19,
2015-June 12, 2015. Three hundred fifty-seven teachers submitted responses, just over
10% of the target population. Seventy-one surveys were discarded because they were not
completed. Of the 286 remaining surveys, 50 of the surveys were completed by
beginning teachers and 236 were completed by experienced teachers.
Major Findings
As the research in Chapter II discussed, the teacher remains one of the most
influential components of whether technology is effectively integrated into the classroom
(Donnelly et al., 2011; Funkhouser & Mouza, 2013; Kim et al., 2013; Kopcha, 2012). As
school districts look for ways to better integrate technology into the classrooms, there is
hope that newer teachers will help bridge the gap between the actual use of technology
and the potential use of technology (Funkhouser & Mouza, 2013; So et al., 2012).
However, there is little research as to whether beginning teachers are actually prepared to
do this work. Additionally, there is little research on what role experienced teachers can
play in helping to bridge this gap.
RQ1
RQ1 asked: Is there a correlation between the years of teaching experience and
the TPACK scores of teachers?
Study participants responded to a survey using a 5-point Likert scale that asked
them to evaluate their knowledge in seven different domains. The data was analyzed
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using a Spearman's rho bivariate regression analysis. A correlation between years of
teaching experience was found in several of the domains but not all.
A negative correlation that is statistically significant exists between years of
teaching experience and technological knowledge. The more years of teaching
experience, the less teachers reported strong technological knowledge. This finding
supports the research that younger teachers feel more comfortable in the use of
technology (Fluck & Dowden, 2011; Hammond et al., 2011). Younger teachers also
have more positive beliefs about the use of technology in the classroom (Kumar & Vigil,
2011). In a 2011 Australian study, Fluck and Dowden investigated first year pre-service
teacher's beliefs about the use of technology in the classroom. This was done through
surveys about their beliefs and the technology skill sets needed in the classroom followed
by a focus group interview. The researchers determined that these pre-service teachers
expected their students to use technology more often than they did as students (Fluck &
Dowden, 2011). This expectation reflects a comfort level in the use of technology that
more experienced teacher’s lack (Fluck & Dowden, 2011; Hammond et al., 2011).
A positive correlation that is statistically significant also exists between years of
teaching experience and content knowledge, pedagogical knowledge, and pedagogical
content knowledge. This supports the research that experienced teachers have more
content and pedagogical knowledge then beginning teachers (Jang & Chen, 2010; Pamuk,
2012). The strongest correlation between years of teaching experience was with
pedagogical knowledge. This is understandable given that research demonstrates that the
more years of teaching experience provides a teacher with more knowledge in teaching
practices (Pamuk, 2012).
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Finally, the data found that there was a negative correlation between years of
teaching experience and technological content knowledge, technological pedagogical
knowledge, and technological, pedagogical, and content knowledge. However, these
negative correlations were not statistically significant. This data does, however, show us
that when technology is thrown into the mix, experienced teachers score lower on the
TPACK domains.
One surprising finding was the negative correlation between years of teaching
experience and the last domain of technological pedagogical content knowledge. This
final TPACK domain is a combination of all the different types of TPACK knowledge
being assessed. While the correlation was not significant, the fact that it was negative is
contrary to Pamuk's (2012) research that indicates that pedagogical knowledge and
content knowledge as well as pedagogical content knowledge may be more important
than technology knowledge. In Pamuk's study, the researcher concluded that a teacher
must develop pedagogical content knowledge before integrating technology. Pamuk
stated that "it would not be theoretically incorrect to note that if one's PCK development
is not fully completed, one would be limited in demonstrating technology use in
teaching" (p. 436). However, in the current study, a teacher's lack of pedagogical
knowledge and content knowledge did not necessarily result in a lower technological
pedagogical content knowledge score. Based on the results of this study, when
technology knowledge is part of the TPACK domain, experienced teachers scored
themselves lower, indicating that lack of technological knowledge may have a stronger
impact on a teacher's TPACK.
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RQ1(a). RQ1(a) asked: When looking at the individual TPACK domains, are
there correlations for one group, beginning teachers or experienced teachers, that do not
exist for the other group?
The teacher responses to each of the seven different TPACK domains were
divided based on the two groups being studied, beginning teachers and experienced
teachers. Data from these responses was analyzed, using a Spearman’s rho bivariate
regression analysis and the data was then examined to identify those TPACK domains
where there was a correlation for one group but not for the other group involved in the
study. There are four instances where correlations existed for experienced teachers but
no correlation existed for beginning teachers. Table 7 identifies those TPACK domains.
Table 7
Summary of the TPACK Domains Where Correlations Exist for Experienced Teachers
but No Correlation Exists for Beginning Teachers

TPACK Domain Correlations
Content Knowledge &
Technological Knowledge
Technological Content
Knowledge & Content
Knowledge
Technological Pedagogical
Knowledge &Content
Knowledge
Technological Pedagogical
Knowledge &Pedagogical
Knowledge

Beginning Teacher
Correlation

Experienced Teacher
Correlation

No

Yes

No

Yes

No

Yes

No

Yes

The fact that correlations exist in these domains for experienced teachers reflects
the integration of the TPACK domains. As was confirmed in the results to RQ1, a
positive correlation exists between years of teaching experience and content knowledge,
pedagogical knowledge, and pedagogical content knowledge. This data demonstrates
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that experienced teachers have stronger knowledge in two of the central TPACK
domains, content knowledge and pedagogical knowledge. Also, according to the data, a
teacher with fewer years teaching experience have weaker content knowledge and
pedagogical knowledge. However, beginning teachers have stronger technological
knowledge.
The lack of a strong foundation for beginning teachers in two of the central
TPACK domains explains why there is no correlation between the different TPACK
domains identified in Table 7. If a teacher has strong content knowledge, it would seem
they would have strong technological content knowledge. If a teacher has strong
pedagogical knowledge, it makes sense that they would have strong technological
pedagogical knowledge. These correlations exist for experienced teachers, even though
there is a negative correlation between years of teaching experience and technology
knowledge. This demonstrates that even though experienced teachers may lack some
technological knowledge, their stronger content and pedagogical knowledge make up, to
a degree, that deficit.
These findings reinforce the understanding that pre-service programs and
professional development need to focus on the integration of the different TPACK
domains of content knowledge, technology knowledge and pedagogical knowledge.
More often than not technology is introduced separate and apart of content and pedagogy.
While the use of technology has increased in pre-service programs, the focus remains on
the use of technology for access to resources, delivery of information, communication
and data management (Kleiner et al., 2007; Ottenbreit-Leftwich, et al., 2012; Chesley &
Jordan, 2012). Additionally, teacher candidates are increasingly exposed to online
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courses so they gain some understanding of how curriculum can be delivered in an online
format. Despite this exposure, pre-service programs are not teaching the use of
technology to increase critical thinking or to encourage inquiry and creativity (Kleiner et
al., 2007).
Professional development for experienced teachers provides even less
opportunities to understand the integration of technology into the classrooms.
Professional development in the use of technology is often provided with very little
connection or understanding of the context in which the technology can be used (An &
Reigeluth, 2011; J. Harris, Mirsha et al., 2009). Additionally, there is little opportunity
for experienced teachers to use the technology in a way that is authentic and there is
virtually no opportunity for experienced teachers to reflect on the use of technology and
how it can be integrated into the classroom (An & Reigeluth, 2011; J. Harris, Mishra et
al., 2009). This type of professional development is almost guaranteeing that technology
will not be effectively integrated into the classroom (J. Harris, Mishra et al., 2009).
The decision on what type of technology to use is merely one more element to
consider in planning a lesson (J. Harris, Mishra et al., 2009; Maeng et al., 2013). A
teacher needs to consider the content being taught, the students to whom the content is
being taught to, and what technology will best support the content being taught. If the
focus of pre-service programs and professional development focused on the integration of
the TPACK domains rather than one domain as is often the case (Koc, 2013; Chesley &
Jordan, 2012; An & Reigeluth, 2011), teachers would be better prepared to integrate
technology into their curriculum.

103

RQ2
RQ2 asked: Is there a significant difference between the TPACK scores of
beginning teachers and the TPACK scores of experienced teachers who have been
teaching three or more years?
A comparative analysis was done on the data to answer RQ2 to determine if a
significant difference exists in the TPACK scores of beginning teachers as compared to
the TPACK scores of experienced teachers. The initial analysis, examining the 95%
confidence intervals for population mean scores by each group, found that a significant
difference between beginning and experienced teachers existed in the mean scores for
technological knowledge, content knowledge, pedagogical knowledge and pedagogical
content knowledge.
This initial analysis was confirmed by conducting two independent sample t-tests
on the data. A significant difference exists between the scores of beginning teachers and
experienced teachers in the technological knowledge, content knowledge, pedagogical
knowledge, and pedagogical content knowledge. There was no significant difference
between the scores of beginning teachers and experienced teachers in the technological
content knowledge, technological pedagogical knowledge, and technological pedagogical
content knowledge domains.
These results support the findings to RQ1 that the years of teaching experience
affects the TPACK domains of technological knowledge, content knowledge,
pedagogical knowledge, and pedagogical content knowledge. The domains where there
was a significant correlation between years of teaching experience and the TPACK scores
are the same domains where significant differences beginning and experienced teachers
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exist. This strengthens the understanding that more experienced teachers have stronger
knowledge of pedagogy and content but they lack the technology knowledge to
effectively integrate technology into their curriculum.
The fact that there was not a significant difference in the scores of beginning and
experienced teachers in the TPACK domains of technological content knowledge,
technological pedagogical knowledge and technological pedagogical content knowledge
indicates that while newer teachers have stronger technological knowledge than more
experienced teachers, the lack of technological knowledge is offset by the strength of
experienced teachers’ pedagogical and content knowledge. This finding aligns with the
conclusions found in the research.
Younger teachers are entering the teaching profession and these teachers are part
of the millennial generation and are considered “digital natives” (Funkhouser & Mouza,
2013). These teachers have grown up with technology and their use of technology has
shaped their values and beliefs about everything (Hannay & Fretwell, 2011) and they
expect to use technology in their curriculum more frequently than older teachers (Fluck
& Dowden, 2011; Hammond et al., 2011). Despite these positive beliefs about
technology and their own comfort in the use of the technology, newer teachers may still
not be able to effectively integrate technology into the classroom. While they use
technology for personal use, it is different to use technology for pedagogical use (So et
al., 2010).
The decision on what type of technology and when to use technology cannot be
made in isolation (Jang & Chen, 2010; Pamuk, 2012). When making decisions about
what technology to use in the classroom, a teacher needs to consider the content and
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whether technology is an appropriate tool to teach that particular content. A teacher also
needs to consider the students in the classroom and how technology can enhance the
learning opportunities for the students. While the data demonstrates that experienced
teachers score themselves lower on the technology TPACK domain, when examining the
significant differences between the two groups it is evident that the impact of these lower
scores is balanced out by the higher pedagogical and content knowledge scores because
no significant difference exists between beginning teachers and experienced teachers in
those domains that are combined with technology.
Conclusions
The purpose of this study was to explore the TPACK scores of beginning teachers
as compared to the TPACK scores of experienced teachers. Specifically, the study
examined whether there was a significant correlation between years of teaching
experience and TPACK scores. It also looked at whether there was a significant
difference in the TPACK scores of beginning teachers and those of experienced teachers.
Finally, this study examined and compared the correlations in the TPACK scores of
beginning teachers and experienced teachers to determine if there were any significant
differences in those correlations. Based on the findings discussed above, it is clear that
years of teaching experience affects a teacher's TPACK score. Additionally, while a
weaker technological knowledge negatively impacted experienced teachers' TPACK
scores, it was somewhat balanced by stronger pedagogical and content knowledge.
Impact of Years of Teaching Experience on TPACK Scores
The findings of this study demonstrate that the number of years of teaching
experience has an impact on the TPACK scores of the teachers. More experienced
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teachers scored lower in technological knowledge but higher in pedagogical knowledge,
content knowledge, and pedagogical content knowledge than beginning teachers.
A teacher's belief and attitude about the use of technology can negatively impact
efforts by school districts to implement the fundamental changes needed to develop 21st
century skills, including the effective use of technology in the classroom (Donnelly et al.,
2011; Ritzhaupt et al., 2008). Understanding the impact year of teaching experience may
have on TPACK of teachers may help school districts and administrators be more
successful in integrating technology. Beginning teachers have more technological
knowledge. This is due to the fact that they are more likely to be part of the millennial
generation and therefore more confident and comfortable in the use of technology
(Hannay & Fretwell, 2011; U.S. Chamber of Commerce, 2011; Pitt-Catsouphes & Smyer,
2007). Additionally, these newer teachers may have had more experience using
technology in the classroom because pre-service programs as well as early coaching
programs such as BTSA have implemented more technology training in their programs
(Kleiner et al., 2007).
Despite stronger technological knowledge, the study demonstrated that beginning
teachers do have weaker pedagogical and content knowledge. As a result, school districts
and administrators cannot rely solely on the newer teachers to guide schools in the
integration of technology into the classroom. Experienced teachers need to play a role in
the integration of technology. The decision of when and how to integrate technology is
impacted by the content being taught and the pedagogy needed for the students being
taught.
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Content Knowledge and Pedagogical Knowledge Provide Some Balance to Lack of
Technological Knowledge
Less technology knowledge does not necessarily preclude an ability to effectively
integrate technology if a teacher has strong content knowledge and pedagogical
knowledge. While there was a significant difference between beginning and experienced
teachers in their technological scores, there was less of an impact when combined with
pedagogical knowledge and content knowledge. There was not a significant difference in
the scores of beginning and experienced teachers in the TPACK domains of technological
content knowledge, technological pedagogical knowledge and technological pedagogical
content knowledge.
Older teachers may be less comfortable with technology for a variety of reasons,
including computer anxiety and their beliefs about the role of technology in their teaching
practices, but they have stronger pedagogical and content knowledge (Jang & Chen,
2010; Pamuk, 2012). School districts and administrators should understand that
providing technology by itself is not enough for teachers to effectively integrate it into
the curriculum. By providing training on the integration of technology with pedagogy
and content, experienced teachers will begin to see the value and usefulness of
technology. Once they are able to see the value, they will be more open to the use of
technology in their classrooms (Funkhouser & Mouza, 2013; Ottenbreit-Leftwich et al.,
2010). Additionally, by focusing on the integration of technology with the pedagogy and
content, school districts and administrators can take advantage of experienced teachers'
strengths. If experienced teachers feel they have something to offer, it may lessen their
discomfort or anxiety with the use of technology.
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School districts and administrators need to focus on the end result – training our
teachers to be able to effectively integrate technology into the classroom. The TPACK
framework focuses on the fact that content knowledge alone, pedagogical content
knowledge alone or technological knowledge alone is not enough for effective integration
of technology. It is based on the understanding that all three basic domains need to be
integrated. School districts and administrators typically focus on pedagogy knowledge
when providing professional development to their teachers or they will provide training
in a particular aspect of technology without considering the content or the pedagogy.
They fail to recognize the importance of integration of all the TPACK domains, instead
continuing to promote technology as a separate component to teaching. School districts
and administrators are missing the opportunity to develop successful technology
integration and unless they change their strategies, the use of technology in our schools
will continue to fall short of its potential.
Lack of Technology Knowledge Has a Negative Impact on a Teacher's TPACK
Scores
The results of this study indicate that technology knowledge, or lack thereof, had
a stronger impact on overall TPACK scores than strong pedagogy and content
knowledge. The final category of the survey measures respondents' perception of their
own TPACK as it measures the integration of technological, content and pedagogical
knowledge. Experienced teachers scored lower in that category than beginning teachers,
reflecting that experienced teachers' perception of their lack of technology knowledge
may have outweighed their confidence in their pedagogy and content knowledge. While
the difference in scores between beginning and experienced teachers in this final TPACK
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domain was not statistically significant, experienced teachers did, overall, score lower in
this category.
The reasons for this are varied, including computer anxiety (Aldunate &
Nussbaum, 2013), low self-efficacy regarding the use of technology (Celik & Yesilyurt,
2013), and lack of experience in the use of technology (Aldunate & Nussbaum, 2013).
Some of the respondents to the survey contacted the researcher because they wanted to
provide more feedback than allowed by the survey. While their feedback is not part of
the data analyzed, it does provide some insight into reasons experienced teachers are less
likely to use technology in the classroom. These comments focused on the lack of district
support in the use of technology. Based on these comments, some of the experienced
teachers may lack confidence in the school districts to adequately support technology.
They commented on the age of the technology and the weaknesses in the infrastructure to
support the technology. Another comment focused on the filters put in place by the
school district that limited the ability of teachers and students to view videos and conduct
extensive searches. Experienced teachers may feel like there is no reason to try and use
technology because districts don't support it and may actually act as a barrier.
Experienced teachers not only need training in the use of the technology, they
need to have the confidence that the technology will work when they use it in their
classroom. To develop new lessons using technology is asking teachers to change their
practices and it can be time consuming for an experienced teacher to develop these
lessons. Teachers want to know that that time will not be wasted due to the failure of
technology.
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Pre-Service and In-Service Training Needs to Focus on Integration of Technology
with Pedagogy and Content
Given the negative impact low technology knowledge may have on a teacher's
ability to effectively integrate technology into the classroom, school districts and teacher
education courses need to focus not on the technology itself but instead on how the
technology fits with the chosen content and pedagogy. Too often technology is presented
to teachers without consideration of content or pedagogy. The focus is on technology by
itself and not how it fits into a teacher's practices. Additionally, there is typically little to
no time to practice using the technology within a teacher's subject matter or to reflect on
the use of that technology. Once the technology is presented, there is then an expectation
that the teacher will immediately begin using it in their classroom.
This approach to introducing technology overlooks the negative impact of low
technology knowledge. This study demonstrates that teachers who have low technology
knowledge tend to score lower on all other TPACK domains that include technology
perhaps reflecting a strong barrier to the use of technology such as computer anxiety or
low technology self-efficacy (Aldunate & Nussbaum, 2013; Celik & Yesilyurt, 2013).
To simply provide instruction on technology without consideration of pedagogy or
content will increase any of these negative feelings. Additionally, it does not take into
account the fact that the technology itself may become obsolete (Natale, 2011). By
providing professional development that integrates technology, content and integration
will lead to an overall increase in all TPACK domains.
Professional development that focuses on the integration of technology into the
content and pedagogy used in the classroom allows teachers to see technology as a tool to
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enhance their teaching practices and the content being taught. By considering content
and pedagogy when providing the training in the use of the technology, teachers will be
able to see the impact of technology and how it can make their teaching more engaging
and effective (Funkhouser & Mouza, 2013). This approach to professional development
will also take advantage of the strengths of the experienced teachers with their
pedagogical and content knowledge and likely increase the confidence of the experienced
teacher in the use of technology.
Implications for Action
This study compared the TPACK scores from beginning teachers to those of more
experienced teachers. Findings from the study confirm that experienced teachers have
stronger pedagogy and content knowledge but their lack of technology knowledge is
preventing them from being prepared to effectively integrate technology into the
classroom. For beginning teachers, the study demonstrates that while they do not have
strong content and pedagogical knowledge, they are better prepared to integrate
technology into the classroom. Based on these findings, there are several
recommendations for practice.
First, school districts and administrators must provide more relevant training to
teachers on the use of technology into the classroom. To make the training relevant to
the teachers, it needs to be personalized based on the needs of the teachers. Using
TPACK as the framework allows school districts and administrators to assess each
teacher’s strengths and weaknesses and use the strengths to improve whatever
professional development is provided. As research has indicated, it cannot be a one-size
fits all training (An & Reigeluth, 2012). Just as teachers are expected to differentiate in
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teaching to their different students, schools need to differentiate based on the different
levels of their teachers. School districts and administrators might want to consider
breaking teachers into groups based on their TPACK scores and providing professional
development based on these groupings. Teachers could set individualized learning goals
for these trainings, which could then help schools develop trainings that are relevant to all
teachers.
In addition to being relevant, this training needs to be provided on a continuous
basis and needs to provide opportunities for teachers to use technology in their classroom
and reflect on the use of that technology as it relates to their teaching practices. Rather
than looking at professional development as sporadic, when considering technology
integration, school districts and administrators should help teachers develop professional
growth plans that include technology integration. Too often teachers sit through trainings
on various teaching strategies and then are never given adequate time to implement and,
more importantly, to reflect on the impact of those strategies in their classroom. The
more practice in the use of technology experienced teachers receive, the less anxious they
may feel when using technology in the classroom. Seeing professional development as
an ongoing process, school districts and administrators will support the continuous
growth of their teachers.
Another strategy school districts and administrators can do is to use the expertise
on their staff to develop technology teacher leaders. While this is increasingly more
common, school districts and administrators need to be selective in their choice for this
role. It can't just be a teacher who has the time. Selecting a teacher who not only is
comfortable using technology but also has experience integrating that technology into the
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curriculum on a regular basis is essential. This teacher needs to model for the rest of the
faculty successful integration of technology.
This teacher would also contribute to a culture of technology and collaboration at
the school. That teacher can meet with teachers who are having difficulties in a particular
area. This teacher's assistance can be more immediate than waiting for school or district
training. Additionally, this teacher could establish protocols to promote best practices.
These protocols might include a school wiki where teachers share lesson plans and
resources. This teacher could also set up trainings on software and other resources as
they become available for teacher use. Having a teacher expert on campus will support
more personalized support for the teachers in their use of technology.
While the millennial generation is joining the teaching profession in larger
numbers, there is still a diverse group of teachers at most schools. This means that we
have teachers who are comfortable with technology but may lack the pedagogical and
content knowledge with experienced teachers who have the pedagogical and content
knowledge but lack technology knowledge. Many states have programs to coach new
teachers, particularly in pedagogical knowledge. This same kind of coaching needs to
happen with experienced teachers. Having a coach who works with a teacher in
developing lessons that integrate technology in a way that is going to promote 21st
century skills will provide support to a teacher who is less likely to use technology due to
anxiety and lack of training.
School districts and administrators might consider a peer-mentoring program
between beginning teachers and more experienced teachers. By pairing up teachers,
beginning teachers can share their ideas about the use of technology and the different
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resources that might be appropriate for use in the classroom. The beginning teacher can
also share the results of the use of technology in their own classroom. For some teachers,
they need to see the value in the use of technology for them to implement it. The more
experienced teachers can also share their pedagogical and content knowledge with
beginning teachers. Providing ideas on different teaching strategies and ways in which to
address some of the content will help strengthen beginning teachers. This partnership
would make effective integration of technology more likely.
For this type of peer-mentoring program to be successful, school districts and
administrators need to provide collaboration time. To transition from traditional teaching
to one where technology becomes the primary tool for both teachers and students is very
time consuming and it alters the culture of the classroom. The role of the teacher changes
when technology is effectively integrated into curriculum from being the source of the
content to the facilitator of the content. Teachers need time to re-conceptualize this new
role and to develop lessons that supports this new role. Schools cannot expect a teacher
who has 20 years of lesson plans in his or her file cabinet to abandon those lesson plans
and develop new ones if that expectation is not supported by giving teachers time to
complete this work. School districts and administrators need to build this collaboration
time into their schedule and it needs to be honored by the school. Schools might consider
giving teachers two prep periods so that there is time to prepare lessons but also time for
collaboration. Without providing adequate time to support collaboration, schools will
continue to struggle with successful integration of technology.
Additionally, technology needs to be part of the culture of the school. This means
that the use of technology needs to become part of all faculty meetings. Communication
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and collaboration should be done through the use of technology. Teachers need to have
an opportunity to share best practices with each other. The more teachers see the value
and benefit to using technology, the more open teachers will be to the continued use of
technology in the classroom.
If the school’s culture is going to evolve to be one that is technology centered, the
school’s culture will also become one that is more student centered. Referring back to
the USDE, Office of Educational Technology, (2010) developed to support President
Obama’s education goals, the student and technology are at the center of that plan. The
plan recognizes that the teacher is just one source of knowledge for the student.
Technology requires that school districts recognize the new role of the teacher and
develop partnerships with the other entities that are essential to the effective education of
our students, such as parents, peers and coaches.
The school and parent partnerships regarding the use of technology often focus on
access to technology – providing the necessary equipment to teachers and students and
then restricting access to the information. While teaching responsible use of technology
is necessary, this partnership is contrary to what the National Education Technology Plan
intends. If school districts and administrators have an expectation that technology will be
integrated into the technology, parents need to be part of this conversation. Parents need
to understand that technology is an important tool to providing our students with 21st
century skills and that schools are moving away from the traditional model of a school
composed of lectures and tests to one where students are using the technology to create,
communicate and collaborate.
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Recognizing that students are different from students 20 years ago in that
technology use is an essential component to their learning should lead school districts to
consider changes in the way schools are structured and how they operate. Recognizing
that the teacher is no longer the only source of knowledge, removes the teachers from the
center of learning and places the student at the center. School districts should move away
from the traditional classroom structure to one where students move freely to get the
assistance they need when they need it. School structures need to change to support
collaboration between students as well as collaboration between teachers and students.
Encouraging collaboration between teachers and students will further support a teacher in
the acquisition of technology knowledge. Teachers can learn from students about
effective use of technology by giving students the freedom to use the technology to
create, communicate and collaborate. In addition to changing the structure of schools,
school districts and administrators need to make technology and support of that
technology a priority in the district through improved infrastructure and financial support
to maintain and upgrade the technology as a needed. If teachers do not trust that the
technology will work, they will not use technology often.
As schools begin to implement more technology into classrooms, data about the
effect in the use of technology should be collected and shared with teachers. Such data
can include attendance, grades, discipline issues, and test scores on the CCSS computer
tests, such as the Smarter Balanced test. Again, by collecting data and sharing it, teachers
can begin to see the value in the use of technology into the classroom.
Pre-service programs also need to evolve to better support effective integration of
technology into the classroom. As was discussed, research into pre-service programs

117

demonstrates that the use of technology is often approached with a focus on the
technology rather than the content and the pedagogy. Teachers are often shown software
that helps them organize their content or improve the communication with parents rather
than being taught that pedagogy is a tool to improve the learning experiences of students
and develop 21st century skills. Pre-service programs need to continue to consider how
technology will be integrated into their programs. Technology as a teaching tool needs to
be a part of every class that the pre-service takes – from teaching strategies to classroom
management. Pre-service programs cannot presume that their students are able to
effectively integrate technology simply because they are likely part of the millennial
generation.
Future Research

Findings from this study suggest the following recommendations for future
research:


Another study should be done to replicate this study but with larger
populations, especially more beginning teachers, to confirm or deny the
findings in this study.



Reduce the number of years included in the definition of beginning teacher
from three years to one year. Having more years of teaching experience may
have given the beginning teachers as defined by this study an increased
confidence in content and pedagogical knowledge.



Replicate this study but include a qualitative component. The instrument used
in this study was a self-assessment and did not include any component that
investigated the respondents' actual knowledge regarding the use of
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technology in the classroom. By including a qualitative component to the
study, researchers would be able to interview teachers to assess their
knowledge as well as observing their teaching practices.


Replicate this study but divide teachers into age groups rather than teaching
experience. One of the respondents emailed the researcher directly
commenting that she believed the assumption that younger teachers were
better prepared to integrate technology was a sign of age bias. Understanding
the impact that a respondent's age may have is important to understanding the
readiness of teachers to integrate technology.



Offer teachers the option of completing a paper & pencil survey. The online
survey format might have dissuaded some teachers from completing the
survey. Interestingly, despite the fact that 73% of teachers in CA are female,
76% of the survey respondents were male. Gender may have played a role in
those that responded to the online survey.



A qualitative study should be done on the factors that affect a teacher's
decision to integrate technology into the classroom. Respondents who
emailed the researcher directly stated that the biggest factor influencing their
decision to use technology had to do with sufficient computer access for both
teacher and student. Understanding how these factors influence a teacher's
decision as compared to their readiness might provide a bigger picture of why
teachers are not using technology.



A study that examines the impact of high TPACK on student learning and the
impact of low TPACK on student learning should be conducted. Some
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research has been done on a teacher’s TPACK but there has not been much
research on how this may affect student learning. Understanding the
relationship between TPACK scores and student learning will provide
increased understanding of TPACK as well as effective integration of
technology.
Concluding Remarks and Reflections
Technology has changed our society and our economy in the last 30-40 years. As
a result of these changes, the demands on education have changed. Schools are seen as
the best tool in preparing our children to compete in this evolving society. Employers
expect schools to prepare students to use technology in a meaningful way. The emphasis
has moved toward the development of 21st century skills of creativity, collaboration,
communication and critical thinking. Technology is seen as the primary tool in which to
develop these skills. The emphasis on technology can be seen in the development of the
computer-based tests developed to support the implementation of the CCSS. It is not just
that students will take the test on the computer but they are being asked to demonstrate
their knowledge on accessing information on the computer and using that information to
support critical thinking and communicate ideas.
Schools have struggled to keep up with the changing demands of education in the
integration of technology. Initially the focus was on providing the infrastructure and
access to technology. However, as schools invested in providing technology, attention
turned to teachers and the impact their decisions about technology have on students.
Teachers have reported anxiety around the use of technology. Some of this anxiety
results from inadequate training in the use of technology. Beginning teachers are more
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comfortable in the use of technologies because they have had more experience in using
technology both as individuals and also through their teacher training programs. They
understand the transformative effect technology can have on students.
For 16 years, I taught in a program that used technology extensively as a teaching
tool. However, for the majority of my time in the program, I was often on the outside
looking in at the use of technology. I saw the excitement students experienced when they
used the technology to develop projects. I saw the increased engagement and the
development of the 21st century skills. I collaborated with the career technical teachers
and we developed amazing projects together that integrated our classes. However, the
technology was confined to his class and in my class, I continued to rely on the more
traditional teaching methods.
I was likely similar to many of the experienced teachers who responded to my
survey. I felt I was an expert in my content area and in the pedagogical theories of
teaching. However, even with my exposure to technology, I was intimidated by it as a
teaching tool. My attitude began to change as the program in which I taught began to
change. Due to a whole school reform effort, we had more challenging students in our
program and the traditional methods of teaching were not working on them. As I began
to consider how to better engage these students, I reflected on what strategies engaged
them. I knew that using technology in the classroom engaged students.
I made the decision to restructure my curriculum to integrate technology into my
curriculum. I essentially threw out my old lesson plans and started over, looking for
ways to use technology to develop the 21st century skills in my classroom. Many times
throughout the first year, I felt completely overwhelmed by this task. I wanted the use of
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technology to be meaningful. There were some failures in the lessons I created but there
were also some huge successes. Like many teachers, I was concerned that my school's
infrastructure would not support the technology and at the beginning the infrastructure
was a huge problem. However, with the support of my school's administration and
district, the problems were quickly resolved. These initial difficulties did have the impact
of turning to my students for more creative uses of technology and in different formats
than I had originally intended.
Another big barrier was in understanding how the use of technology changed my
role in the classroom. I went from the being the expert and source of the information to a
facilitator of the information. I provided resources and asked students to access the
resources and use the resources to complete tasks. This made the classroom more
student-centered. I had to give up some control in my classroom and trust that the
students would do what was being asked. While I would not say that I was 100%
successful, there were moments of success. I do know that it was a step in the right
direction and that most of my students found the integration of technology into my
classroom beneficial.
My experiences of integrating technology into the classroom provided me with
some insight into why some teachers may be reluctant to integrate technology into their
curriculum. It requires time and patience. It requires acceptance that not everything will
be successful. It requires a trust in your students. I was lucky in that I had the support of
a team of teachers who were willing to go on this journey with me. We collaborated on a
weekly basis, developing lessons and discussing weaknesses within the program.
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It is my hope that this study provides insight into the readiness of experienced
teachers to integrate technology into the classroom as compared to the readiness of
beginning teachers. Many school districts provide little in-service training on the use of
technology in the classroom. Instead, they provide the technology with an expectation it
will be used. Little support is offered to ensure that the technology is being used in an
effective manner. Perhaps this is done because schools are depending on younger
teachers to bring more technology into the classrooms. However, as was confirmed from
the data of the study, beginning teachers lack pedagogical and content knowledge.
It is my hope that schools will take advantage of the pedagogical and content
knowledge of experienced teachers and the technological knowledge of beginning teacher
by developing professional development that provides time and encouragement for these
two groups to collaborate. Both groups have much to learn from each other but for this to
happen the school has to develop a culture of trust and collaboration. Teachers have to
be willing to fail in front of one another and reflect on what worked and what did not
work. Without this type of collaboration, schools will continue to struggle to meet the
demands to effectively integrate technology and teach our students the skills needed to
successfully compete in the 21st century economy.
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APPENDICES
APPENDIX A
Email to District Superintendents
Date: April, 2015
To: <Insert name of District Superintendent>
From: Heather Fontanilla, Researcher
Subject: Participation in Study
Dear Superintendent <Insert name>:
I am a doctoral student at Brandman University. One of my committee members
is former Contra Costa Superintendent Dr. Joseph Ovick and he recommended I contact
you to seek permission to conduct a study involving your teachers. The purpose of my
study is to compare the readiness of beginning teachers and experienced teachers in
integrating technology into their classrooms. The framework of my study is TPACK,
analyzing a teacher's technological knowledge, pedagogical knowledge and content
knowledge. The survey link is https://www.surveymonkey.com/s/TeacherTPACK.
The survey contains the informed consent of participants as well as a link to the
Participant's Bill of Rights.
I would like to administer the survey to teachers within your district. Assuming I
obtain your permission, I am asking that you put me in contact with you personnel
department for assistance in sending out the email to your teachers.
If you are granting me permission, please a reply to this email letting me know
you will be sending a letter of permission. For your convenience I drafted a letter of
permission to conduct my survey in your district. The language is at the end of this
email. I am also attaching the template to the email. If you are giving me permission to
conduct the study, please copy the letter on your district letterhead, scan it and email it
back to me at heatherfontanilla@gmail.com. Upon receipt of your letter, I will provide it
to Brandman University Institutional Review Board and it will authorize the study.
In addition to contacting me with questions, Dr. Ovick has agreed to respond to
questions you may have about my study. I look forward to hearing from you and
receiving the letter of permission from you.
Sincerely,
Heather S. Fontanilla
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Letter of Permission
Brandman University Institutional Review Board
16355 Laguna Canyon Road
Irvine, CA92618
May, 2015
Dear Brandman University Institutional Review Board,
The purpose of this letter is to inform you that I have reviewed Heather
Fontanilla's research proposal and I, on behalf of <insert name of school district>, grant
Heather Fontanilla permission to conduct the research titled "Comparison of Beginning
Teachers' and Experienced Teachers' Readiness to Integrate Technology as Measured by
TPACK Scores" within <insert name of school district>. For purposes of this research,
Heather Fontanilla is granted permission to recruit participants for her survey from
<insert name of school district>.

Sincerely,

<Insert Name>
<Insert Title>
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APPENDIX B
Second Email to District Superintendents
Dear <Insert Name of Superintendent>
I am following up on an email that I sent April 29 requesting your assistance on
conducting a study involving the teachers within your school district. As I said in that
email, I am conducting a study to compare the readiness of beginning teachers and
experienced teachers in integrating technology into their classrooms. The framework of
my study is TPACK, analyzing a teacher's technological knowledge, pedagogical
knowledge and content knowledge. This study will be very relevant to the field of
education due to the increasing pressure on teachers to better integrate technology.
To conduct my study, I would like to administer a survey to the teachers within your
school district. The survey link
is https://www.surveymonkey.com/s/TeacherTPACK. and contains the informed
consent of participants as well as a link to the Participant's Bill of Rights. To administer
the survey, I am seeking the assistance of someone within personnel in sending out the
survey.
If you are granting me permission, please reply to my email letting me know that you will
be sending me a letter of permission. For your convenience, I drafted a letter of
permission to conduct my survey in your district. I am attaching a template for the letter
of permission to this email. If you are giving me permission to conduct the study, please
copy the letter on your district letterhead, scan it and email it back to me. Once I receive
it, I can provide it to Brandman University Institutional Review Board who will then
authorize my study.
I look forward to hearing from you and receiving the letter of permission. Please do not
hesitate to contact me if you have any questions.
Thank you!
Heather Fontanilla
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APPENDIX C
Letters of Permission to Conduct Survey
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APPENDIX D
BIRB Permission
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APPENDIX E
Email to District Personnel Requesting Assistance
Hello - I am contacting you because your superintendent has granted me permission to
conduct my study within your school district. Additionally, your name was provided as
someone who could assist me in sending an email to your teachers inviting them to
participate. Attached to this email is an email that I am asking you to send to your
teachers on my behalf seeking their participation. This email contains an explanation of
the study, and the link to the survey as well as the participant’s bill of rights.
For each week that the study is open, I would like to send a reminder email to teachers
and will forward those emails to you for you to send on my behalf.
Please let me know if you have any questions.
Thank you so much in advance for your assistance.
Heather S. Fontanilla
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APPENDIX F
Invitation to Teachers to Participate in the Study
Invitation to Participate in a Research Study
Dear Teachers:
I am a doctoral student at Brandman University conducting a study for my
educational doctorate degree in Organizational Leadership. The purpose of my study is to
compare the readiness of beginning teachers and experienced teachers in integrating
technology into their classrooms. The framework of my study is TPACK, analyzing a
teacher's technological knowledge, pedagogical knowledge and content knowledge.
I am asking your assistance in the study by completing a survey. The survey will take
approximately 10-15 minutes to complete. If you agree to complete the survey, all
information provided will be completely confidential. All demographic information will
be maintained through my password protected Survey Monkey account. The results of
this study will be used for scholarly purposes only. Completion of the survey is
completely voluntary. If you agree to take the survey, you are free to stop and withdraw
from the study at any time.
I am free to answer any questions you may have about the purpose of the study, the
survey itself or any of the questions within the survey.
A link to the survey is https://www.surveymonkey.com/s/TeacherTPACK.
The window to take the survey is from May 20-June 12.
Should you have any questions please do not hesitate to contact me at
heatherfontanilla@gmail.com.
Sincerely,
Heather S. Fontanilla
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APPENDIX G
First Reminder Email to Teachers

Hi all - I am hoping that I can ask you to send a reminder email to your teachers
requesting them to participate in my doctoral study. I’ve attached a reminder letter that
can be copied and pasted into an email.
Thank you so much for your assistance!
----------------------------------------------------Dear Teachers You were recently sent an invitation to participate in a study comparing the readiness of
beginning and more experience teachers to integrate technology into the classroom. The
TPACK framework was used, assessing a teacher's technological, pedagogical, and
content knowledge. I am writing once again to request your participation in this study.
The link to the survey is https://www.surveymonkey.com/s/TeacherTPACK. If you have
already completed the survey, THANK YOU!!! If you have not yet completed the study,
there is still time to complete it. The survey is open until June 12, 2015.
As a reminder, participation in the study is completely voluntary. Your responses will be
kept completely confidential and used only for scholarly purposes.
Should you have any questions about the study or the survey, please do not hesitate to
contact me at heatherfontanilla@gmail.com.
Sincerely,
Heather S. Fontanilla
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APPENDIX H
Second Follow Up Email to Teachers
Hi all - Thank you so much for your assistance in getting emails out to your staff. I am
attaching my final reminder email. I know that some of your teachers are done this week
and some continue into next week so I am sending this out a day or two earlier than I had
intended. I am so happy that so many teachers have participated. I am still in need of
beginning teachers so that I can do the comparison with the experienced teachers. If you
know of any beginning teachers please encourage them to participate.
Thank you again for your support. Please let me know if you have any questions.
Heather S. Fontanilla

Final Reminder

Dear Teachers:
Recently you were sent an invitation to participate in a study comparing the
readiness of beginning and more experienced teachers to integrate technology into the
classroom. The TPACK framework was used, assessing a teacher's technological
pedagogical, and content knowledge. A second email was sent last week seeking your
participation. So many of you have already participated and it is truly appreciated. This
is my final request. I am still in need of beginning teachers so if you know of any new
teachers please encourage them to take the survey. The survey will be open until June 12
if you would like to participate. The link to the survey is
https://www.surveymonkey.com/s/TeacherTPACK.
As a reminder, participation in the study is completely voluntary. Your responses
will be kept completely confidential and used only for scholarly purposes.
Should you have any questions about the study or the survey, please do not
hesitate to contact me at heatherfontanilla@gmail.com.

Sincerely,
Heather S. Fontanilla
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APPENDIX I
Email to District Principals Requesting Assistance

Hello <Insert name of district > Principals - I am a Brandman University doctoral
student, working on my educational doctorate in organizational leadership. I am
currently working on my dissertation. The focus of my study is the integration of
technology into the classrooms. In addition to being a student, I am currently a school
administrator in charge of the administration of the SBAC test. As I am finishing up that
task, it is clear that there is an increasing pressure to integrate technology into the
classroom - not just to prepare our students to take this test but also to prepare them for
21st century careers.
Current research focuses on the role of teachers in the effective integration of technology
into the classroom. There is an assumption that younger and newer teachers are better
equipped to integrate technology because they are more comfortable with technology and
teacher training classes are doing a better job teaching students on the use of technology
in teaching. However, the research indicates that this assumption may not be
accurate. The goal of my study is to evaluate teachers' readiness based on the TPACK
framework. This framework has emerged in recent research as an important tool in
examining a teacher's readiness to integrate technology.
I obtained <Insert name of superintendent> approval to conduct my study within <Insert
name of District> and I sent teachers an email last night seeking their participation. I am
writing you to ask that you encourage your teachers to participate in the study. I know it
is an incredibly busy time of year and your teachers are feeling overworked. However,
the survey should take no more than 10-15 minutes to complete and I am hoping that the
results of this study will provide some guidance we continue to work with teachers to
more effectively use technology in the classroom.
The link to the survey, which includes informed consent and provides a link to the
Participant’s Bill of Rights, is https://www.surveymonkey.com/s/TeacherTPACK.
Again, please encourage your teachers to participate in this study. Do not hesitate to
contact me with any questions you may have.
Thank you in advance for your assistance.
Heather S. Fontanilla
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APPENDIX J
Second Email to District Principals
Hi <INSERT NAME OF DISTRICT> District Principals - If you recall, I contacted you
about a week ago to let you know about the survey I was administering to teachers within
your district to gather data for my doctoral study focusing on teacher readiness to
integrate technology into the curriculum. I request that your district send a final reminder
to the teachers in your district last week and am contacting all of you in hopes that you
can give one final push to your teachers to participate in the study. In particular, I am
looking for more beginning teachers to ensure that my study is valid and reliable.
The link to the survey is https://www.surveymonkey.com/s/TeacherTPACK. The survey
contains the informed consent of participants as well as a link to the Participant's Bill of
Rights.
As stated, I am hoping that you can encourage your teachers to complete the survey. It
takes no more than 10-15 minutes to complete.
Thank you so much for your assistance, and please let me know if you have any
questions - heatherfontanilla@gmail.com.
Heather S. Fontanilla
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APPENDIX K
Letters of Permission to Use Survey

November 11, 2014 9:30 PM

"Crawford, Denise A [SOE]" <dschmidt@iastate.edu>
To: Heather Fontanilla <heatherfontanilla@gmail.com>
Re: Use of your TPACK Survey

Hi Heather,
Thanks for your interest in our TPACK survey. You have our permission to use the survey in your study. Please note that it was validated with
per service teachers so you may want to consider running reliability statistics on your population. Sounds like an interesting study!
Good luck!
Denise
--------------------------------------------------------------------------------Denise A. Schmidt-Crawford
Director and Associate Professor
Center for Technology in Learning and Teaching
Associate Director of Educator Preparation
School of Education
Iowa State University
0624A Lagomarcino Hall
dschmidt@iastate.edu
515.294.9141

From: Heather Fontanilla <heatherfontanilla@gmail.com>
Date: Tuesday, November 11, 2014 at 6:00 PM
To: Denise Crawford <dschmidt@iastate.edu>
Subject: Use of your TPACK Survey
Hi Dr. Schmidt - I am an educational doctorate student through Brandman University in its Organizational Leadership program. I am
currently working on my dissertation and am writing to obtain permission to use the TPACK survey located on www.tpck.org.
The focus of my dissertation is to compare the TPACK scores of teachers who have been teaching for less than two years with teachers who
have been teaching 5 or more years. I intend to to administer the survey to multiple school districts in the San Francisco Bay Area. The
current draft of research questions is as follows:

1. Is there a positive correlation between the years of teaching experience and the TPACK scores of teachers?
2. Is there a significant differences between the TPACK of teachers who have been teaching 2 years or less and teachers who have been
teaching more than 5 years[?
I intend to modify the survey by changing the demographic questions and delete the questions about TPACK models. Please let me know if I
have permission to use the TPACK survey.
Thank you and I look forward to hearing from you.
Heather Fontanilla
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From:
Subject:
Date:
To:

Kathy Jordan kathy.jordan@rmit.edu.au
Re: Use of your TPACK survey
March 14, 2015 at 8:47 PM
Heather Fontanilla nevi5701@mail.brandman.edu

Of course you have my permission... And good luck with the thesis, cheers k
On Sunday, 15 March 2015, Heather Fontanilla <nevi5701@mail.brandman.edu> wrote:
Hi Dr. Jordan: I am a doctoral student at Brandman University, Irvine, CA. I am currently working on my dissertation. I am going to to do a
study comparing the TPACK of beginning teachers and experienced teachers. I came across your survey in my research and am interested
in using it. I already obtained permission to use Dr. Schmidt’s survey but I like the revisions you made to make it broader for use by in a K12 setting. Please advise if I have your permission to use your survey.
Thank You!
Heather Fontanilla
Doctoral Student
Brandman University

-Sent from Gmail Mobile

158

APPENDIX L
TPAC Survey
Comparison of Teachers' Readiness to Integrate Technology as Measured by TPACK Scores
The purpose of this study is to explore teachers' readiness to integrate technology into the
curriculum and to compare the readiness of beginning teachers with more experienced teachers. The
study seeks to understand differences between these two groups and how those differences may
impact their ability to integrate technology into their classroom. It is hoped that the results of this
study may provide information about the types of professional development needed to better prepare
teachers to integrate technology into the classroom.
Your participation in this survey is voluntary. If you decide to participate in this electronic survey, you
can withdraw at any time.
The survey will take approximately 10-15 minutes to complete. Your responses will be confidential
and will be used only for scholarly purposes.
If you have any questions about completing this survey or any aspects of this research, please
contact Heather Fontanilla, heatherfontanilla@gmail.com, cell phone (925) 330-1392.
Thank You.
To access the Participant's Bill of Rights, please click the following link: http://goo.gl/g3rASB
Informed Consent: Selecting NEXT means you understand and agree to the statement below.
I understand that I may refuse to participate in or I may withdraw from this study at any time without
any negative consequences. Also, the investigator may stop the study at any time. I also understand
that no information that identifies me will be released without my separate consent and that all
identifiable information will be protected to the limits allowed by law. If the study design or the use of
the data is to be changed I will be so informed and my consent obtained. I understand that if I have
any questions, comments, or concerns, about the study or the informed consent process, I may write
or call the Office of the Vice Chancellor of Academic Affairs, Brandman University, 16355 Laguna
Canyon Road, Irvine, Ca 92618 Telephone (949) 349-7641. I acknowledge that I have received a copy
of this form and the Research participant's Bill or Rights.

Next

Demographic Information

* 1. Your school e-mail address
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